of Fat Secretion During the Lectatiow of the 


Hay: to: Experimental ‘Animalé): G. Connery ann G. 
in th of Cottons 


of: ‘the Annual Meeting ‘the Arneriéen: Dairy Science 
Association. 


§ 


MT. ROYAL ASD GUILFORD 


IRY SCIENCE 
519 
re 


Type | 
| 
now in service 
butnotequip- — 


ped for 
stander 
valve. 


‘Standard 
Type 
—for Cherry 


Pasteurizers 


Cherry 


HEALTH SERVICE we. 

perfected: an outiet “flush” valve wihiith: 

eliminates “dead ends,’’’ 
absol the 


possible. 
to completely sterilize the outlet chamber. And the bulb) 
of a thermometer may be attached direct. to. 
the-valve outlet chamber to:record the sterilization of the _ 
drip, seepage-and milk smears in the valve body. 


The CHERRY FLUSH VALVE Aas been aparceed 
by the CHICAGO) HEALTH DEPARTMENT. 


Entered as second-class matter June 9, 1917, Pastoffice at Baltimore, Maryland, under threat of 
March 3, 187%, Acceptance for mailing-at special rate of postage provided for inieection 1102, 
Act-of October 3/1917, Agthorised on July 16, 2018 


Copyright 1927, The Williams & Wilkine Company 


Flush Valves | 
FORKING in, cooperation with the UNITED 
in‘the pasteurizer.  AnAutomatic Drip Leak Escape 
to: drip: away. An Auxiliary Valve prevents milk inthe ; 
Sanitary line from backing-up. into the: valve outiet: An 


JOURNAL OF DAIRY SCIENCE 1 


No longer new— 


eg New Series De Laval Separator 
is no longer new. It has been on 
the market for more than a year and 
hundreds are now in daily operation 
throughout America. 


—Yet it is as far ahead of all other 
separators today as when it was first 
announced—further ahead, in fact, for 
now you can install it on the basis of 
proved economy and proved efficiency. 


Asa matter of fact, it is the opinion of 
users that in the New Series Laval 
the very maximum of separator effi- 
ciency has been attained. In other 
words, that there will never be a 
separator capable of skimming cleaner 
or producing better cream, or of greater 
mechanical perfection. 


but still years ahead 


Remember that this is the opinion 
of users based on their own experiences. 
All claims made for New Series De Laval 
Separators have this same foundation. 

On the subject of skimming efficiency, 
for instance, many users report readings 
of 4 of 1/100 of 1% by the Standard 
Babcock Test, and some state that they 
are unable to obtain any fat readings 
at all—this with the machines operat- 
ing at full rated capacity and with 
milk at normal temperature. 

That is a —_ of what you get 
when you install a New Series De 
Laval—not claims based on laboratory 
tests—but proved efficiency in hundreds 
of plants like your own. 


Get full details of your 1935 separator 
today. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 


600 Jackson Blvd., Chicago 


DE LAVAL PACIFIC COMPANY, 61 Beale Street, San Francisco 
THE DE LAVAL COMPANY, Limirep 


Peterborough 


New 


Winnipeg Vancouver 


Laval Separators 


Your advertisement is being read in every State and in 25 Foreign Countries 


q 

Mootea 


JOURNAL OF DAIRY SCIENCE 


JOURNAL OF DAIRY SCIENCE 


Tae Journal or Dairy Screncz is issued bi-monthly, appearing in January, March, 
May, July, September and November. Each volume will consist of approximately 
500 pages. Subscription is by the volume only and not by the year. One volume a 
year is issued at present. 

Twenty-five reprints without covers of articles will be furnished gratis to contributors 
when ordered in advance. A table showing cost of additional reprints with an order 
slip is sent with proof. 

Manuscripts should be typewritten and carefully revised before submission and 
should be sent to Prof. J. H. Frandsen, Massachusetts Agricultural College, Amherst, 
Massachusetts. 

Correspondence concerning business matters should be addressed to The Williams & 
Wilkins Company, Publishers of Scientific Journals and Books, Mount Royal and Guil- 
ford Avenues, Baltimore, U. S. A. 

1927 Volume: Volume X, $5.00, United States, and countries within the postal union; 
$5.50, countries outside the postal union. Prices are net, postpaid. 

Back Volumes: Volumes I-IX, incl., $52.50. Single numbers, $1.00. Prices are 
net, postpaid. A number of extra odd back volumes are in stock. Prices on request. 

New Subscriptions are accepted to begin with the current issue, unless the subscriber 
gives instructions to begin the subscription with some other issue. If the subscriber 
desires, back issues of the current volume may be obtained when in stock. The pub- 
lishers do not guarantee to supply back issues, however. 

Renewal subscriptions. To avoid a break in your series, subscriptions should be 
renewed promptly on expiration. Otherwise it may prove impossible for the publishers 
to furnish the back issues missed, as only sufficient copies are printed of each issue to 
supply orders in hand. 

Claims for copies lost in the mails must be received within thirty days (domestic), 
ninety days (foreign) of the date of issue. Changes of address must be received at 
least two weeks in advance of issue. 


AGENTS 
For Argentina and Uruguay: Beutelspacher y For Denmark: H. Hagerup’s Boghandel, Gothers- 
Cia, Sarmiento 815, Buenos Aires. +> 30, — 
For Australia: Stirling & Co., 317 Collins St., = rance: Emile Bougault, 48 Rue des Ecoles, 


Melbourne; or G. Jervis Manton, 430 Lit. aris. 
Collins St., Melbourne (and at Sydney and For Germany: B. ee Krausenstrasse 


Brisbane). 
For the British Empire, except Austrolia ond For 'Hollend: Scheltema & Holkema, Robkin 


Canada: Bailliere, Tindall & Cox; 8 Henrietta For Japan and Kores: Maruzen Company, Ltd. 
Street, Covent Garden, W. C. 2, London. (Maruzen-Kabushiki-Kaisha), 11 to 16 Nibon. 
For Canada: Wm. Dawson & Sons, Ltd., 87 bashi Tori-Sanchome, Tokyo; Fukuoka, Osaka, 
Queen Street East, Toronto. Kyoto, and Sendai, Japan. 
For China: Commercial Press, Ltd., Paoshan For Spain: Ruiz Hermanos, Plaza de Santa Ana, 
Road, Shanghai China. 13, Madrid. 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 


Publishers i Medicine, Annals of Clinical Medicine, Journal o (Oey ae of the Johns Hopkins Festi. Journal 
i erase nd Experimental Therapeutics, American Journal of Tr edicine, Journal of Immunolog ysical Thera- 
Journal of I ndusiviel Tygiene, Review of Biology, of Bacterioloty, Abstracts of Annals of the 

ickett-T’ pson Research ournal of Biological Chemisiry, C. 5s, Journal of Dairy Science, Soil Science, 
Social Forces, Personnel j J Comp ative Psychology, Psychology Monographs, Mental Measure- 
ment Monographs, Studies in Psychology a , Occupational Therapy and Rehabilitation, American Speech, Childhood 


Your advertisement is being read in every State and in 25 Foreign Countries 


CHANCES 


JOURNAL OF DAIRY SCIENCE 3 
— 


O MILK 
TRUCK TANK 
of contamt- 


nation, spill- 


age and high bacterial count, if you use cans! 


| Any dairy that handles over 500 gallons of milk daily, and which 
up to the present time has not used bulk transportation meth- 
ods, is wasting money. The least number of times milk is 
handled the better for the product and the greater the margin 
of profit! 


{| Suppose a dairy processes 1250 gallons of milk daily. If milk 
is shipped in ten gallon cans, then 125 are necessary. But in 
addition there is the necessity of providing can washing ma- 
chinery, servicing the cans, and maintaining extra labor to fill 
and empty (incompletely) each can. 

Compared with shipping the [~~~ ~~~ 
same amount of milk in a 1250 Dairy Division, Rochester, N.Y. I 
gallon glass-lined truck tank | handling... gallons of milk 
the can method is a 125 to 1 | thruthe use of the bulk method? 
contamination, spillage and company 
loss of profit by investigating | address... 


THE PFAUDLER COMPANY - Dairy Division - ROCHESTER, N.Y. 


Your advertisement is being read in every State and in 25 Foreign Countries 


| | 


JOURNAL OF DAIRY SCIENCE 


JOURNAL 


DAIRY SCIENCE 


OFFICIAL ORGAN OF THE 
AMERICAN DAIRY SCIENCE ASSOCIATION 


J. H. Franpsen, Editor 


Amherst, Massachusetts 
ASSOCIATE EDITORS 
F. W. Bouska S. H. Harvey T. R. Pirtie 
Chicago, Ill. College Park, Md. Washington, D. C. 
A. A. Boruanp 
State College, Pa. my Mich. 
C. H. Kuses C. L. Roasuous 
C.F : 
_ Cleveland, Ohio C. W. Larson L. A. Rogers 
J. B. Frreu Washington, D. C. Washington, D. C. 
Manhattan, Kans. H. F. Jupxrns H. A. 
J. A. GAMBLE Springfield, Mass. Urbana, Ill. 
Baltimore, Md. M. MorrTEensEN Ivan C. 
E. 8S. Goran Ames, Iowa Washi 
thaea, N.Y. 
LeRoy S. PALMER G. C. WuiTE 
J.M.S 
he Y. St. Paul, Minn. Storrs, 


OFFICERS OF AMERICAN DAIRY SCIENCE ASSOCIATION 


J. M. Sherman, Ithaca, New York 


Officers of Sections 
Section No. 1—Datry Propucrtion 


Sscrion No. 2—Datry MANUFACTURES 
Wa. H. E. Rei, Columbia, Missouri 
Section No. 3—ExtTENsION 
A. J. Cramer, Madison, Wisconsin 
C.R. Grarnart, State College, Pennsylvania 
Section No. 4—OrrictaL TEsTING 
Officers of Divisions 
5x J. 8. Moore, Chairman, Agricultural College, Mississippi 
J. C. Banr, Sec.-Treas., Stillwater, Oklahoma 
J.M. Chairman, Durham, New Hampshire 
S. H. Harvey, Sec.-Treas., Coliege Park, Maryland 
F. W. Arxeson, Chairman, Moscow, Idaho 


N. C. Jamison, Sec.-Treas., Corvallis, 


Your: advertisement is being read in every State and in 25 Foreign Countries 


4 
| 
| OF 


JOURNAL OF DAIRY SCIENCE 


ACCURATE 


and Made to Withstand the Strain! 


Here are Test Bottles and Pipettes you can trust. 

They are made for their task. 

They will withstand the strains of the Babcock Test and give reli- 
able, accurate tests. 

Because of their superior degree of accuracy they have won an envi- 
able reputation with Government and State calibrating (retesting) 
departments. 

Because of their Gurability, as well as their accuracy, they are used 
exclusively by thousands in the dairy industries who have proved in 
their own plants that NAFIS TEST BOTTLES AND PIPETTES are by 
far the most economical they can buy. 

Every NAFIS Test Bottle is retested for Accuracy. 

The distinct scales are colored with Durable Enamel fired in at the 
highest temperature safe for the accuracy of the graduations. 

The large frosted spot is directly under the scale. 


Specify NAFIS GLASSWARE to your Jobbers. 
Do not accept substitutes. 
Write for our instructive Catalog. 


| LOUIS F. NAFIS, Inc. 


Specialists in Tes Glassware 
for the Dairy Industries 


17-23 North Desplaines St., Chicago, Ill. 
ASK THE MEN WHO USE IT 


Your advertisement is being read in every State and in 25 Foreign Countries 


5 
| 
y 
ese’ | 


JOURNAL OF DAIRY SCIENCE 


AN EVENT IN SCIENTIFIC PUBLISHING 


Introduction to the History of Science 


The realization of plans of the Carnegie 
By Dr. George Sarton, Institution of Washington, D. C., to fill 
Editor of Isis a Journal | the need for an authentic, appealing, and 
of the History of Science; exhaustive history of science which might 
Lecturer on History of have world wide distribution at the lowest 
Science, Harvard Uni- price consistent with good craftsmanship 
versity; Associate inthe | in bookmaking. 


History of Science, Car- The first of a series of five or six volumes, 
negie Institution of | each a complete and independent unit, of 
Washington which the whole wall form the most compre- 


hensive history of general science ever published. 

The work is stupendous in scope. It 
traces the development of science in every country, among every 
race. It integrates the contributions of the Orient with those 
of the Occident. It reveals obscure sources of scientific discoveries. 
The unique arrangement of the material enables the reader to refer 
readily to any specific period in the development of science. All 
important fields of science are surveyed. 

Volume One covers the development of science from the dawn of 
Greek and Hebrew knowledge in the ninth century, B. C., to the time 
of Omar Khayyam, the second half of the eleventh century, A. D. 

Every volume in the series will be as necessary a part of the library 
of any scientific worker as is the dictionary. Public libraries and 
institutional libraries will need several copies. Written in a style 
fascinating and entertaining for the general reader as well as for the 
scientist. 

Bound in attractive, substantial cloth, gold stamped. Thoroughly 
indexed. The first volume has thirty-four chapters comprising 783 


Price, $10.00 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 


Your advertisement is being read in every State and in 25 Foreign Countries 


6 
pages. 


JOURNAL OF DAIRY SCIENCE 


Hydrogen Ion Concentration 
of the Blood 


By J. HAROLD AUSTIN, M.D. 
Professor of Research Medicine, University of Pennsylvania, 


GLENN E. CULLEN 
Professor of Biochemistry, Vanderbilt University Medical School. 


Many studies have been made of the significance of variations of the hydro- 
gen ion concentration of the blood in health and in disease. The most impor- 
tant facts are here brought together in concise form for the use of clinicians and 
medical research workers. 


Only that work is included, which carried out with the more recently devel- 
oped technique, is at the same time accurate and of importance in clinical 
medicine. 


Cloth, gold stamped 629 Tllustrated 
Price $2.00 
THE WILLIAMS & WILKINS COMPANY 


Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 


Second Revised and Enlarged Edition 
PREPARATION OF SCIENTIFIC 
AND TECHNICAL PAPERS 


By Sam F. and Emma S. 


N authoritative discussion of first steps in treating scientific data, sug- 
gestions for subject matter and arrangement, corrections and altera- 
tions in manuscript, preparation of copy, kinds of type and how to indicate 
them, proper uses of tenses, correct abbreviations, compiling tables, refer- 
ences to literature, headings, illustrations, footnotes, proof reading, quota- 
tions, tables of contents. 
A book that has grown through the authors’ years of experience in the 
supervision and in the actual preparation of scientific and technical papers. 
Cloth, 117 Pages, Bibliography. 


PRICE $1.50 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 


Your advertisement is being read in every State and in 25 Foreign Countries 


7 


8 JOURNAL OF DAIRY SCIENCE 


A GOOD CHEMICAL 
DISINFECTANT 


F™ of the chemicals sometimes employed as general disinfectants 
are of real practical utility when used in the very exacting work of 
chemical sterilization of utensils and equipment required in the pro- 
duction, processing, and handling of foods. 

A chemical to be satisfactory for sterilizing, disinfecting, and deodor- 
izing in the above situations should have the following characteristics: 

1. It should be of high germicidal power, definitely stated. 

2. Its active ingredients must be scluble in water or must be capable 
of yielding soluble products which are immediately active on contact 
with materials to be sterilized or disinfected. 

3. It must be clear, and free from oils, acids and poisons; and must 
be harmless to the materials treated and to human tissue such as the | 
hands of the operators. 

4. It must be safe as to all ingredients, and dependable as to effective- 
ness in use. | 

5. It must be economical to use. 

Sodium hypochlorite best meets the above requirements—no chemical 
product has yet been discovered comparable with it. Its safety, action, 
and effectiveness are well known to the medical profession and most 
health officials; therefore, need no amplifying here. 

B-K (concentrated sodium hypochlorite) is a standardized product 
of proven effectiveness and dependability through fifteen years of public 
use. All directions on our charts, in every package, are backed by years 
of research and laboratory work by our technical staff. 

We are for protection of health by prevention of sickness, through im- 
proving the purity and healthfulness of foods. 

We solicit correspondence on any points in which you are interested. 


GENERAL LABORATORIES 


DEPT. 163 MADISON, WISCONSIN 


Your advertisement is being read in every State and in 25 Foreign Countries 


A COMPARISON OF GUERNSEY SIRES 


III. BASED UPON THE AVERAGE PERSISTENCY OF FAT SECRE- 
TION DURING THE LACTATION OF THE DAUGHTERS* 


Cc. W. TURNER 
Department of Dairy Husbandry, University of Missouri, Columbia, Missouri 


During the past few years, a number of studies have been made 
of the changes in the rate of secretion of milk and fat during the 
lactation. It has been found that many factors which may be 
considered environmental or physiological, influence the shape of 
the curves of secretion. These factors include season, nutrition, 
pregnancy, age and frequency of milking. There are undoubt- 
edly many others which fall into this class. 

Another important cause of variation in the shape of the lac- 
tation curve is due to the inheritance of the animal. Exactly 
what part of a cow’s milk and fat production is due to environ- 
mental factors and what part due to inheritance is difficult to 
determine. The view is held that faulty nutrition and manage- 
ment may lower production but that it is impossible to increase 
production above the limit set by inheritance(1). 

As yearly or lactational milk yield is a very complicated proc- 
ess, it was thought that a step in the analysis of the compli- 
cated mechanism of the inheritance of milk and fat secretion 
might be made by separating the principal parts of the curve of 
lactational milk secretion and by studying each part separately. 


THE SHAPE OF THE CURVE OF MILK SECRETION 


a. The rising segment 


The first segment of the curve of milk secretion is a period of 
increasing production. The length of time included varies con- 
siderably,—ranging from ten to forty or fifty days. It has been 
shown (2) that the rising segment of the curve of milk secretion 


* Received for publication March 11, 1927. 
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may be represented by the equation of a monomolecular chemical 
change of the form. 


M=B(i-e™) 


in which M is the milk flow at the time ¢ and k; is the character- 
istic constant of decline in the rate of the rise in the curve of milk 
secretion. As seen in figure 1 the rise in milk secretion becomes 
less and less as it approaches the maximum and the decline in this 
rise is exponential. It is assumed that the rise of milk secretion 
after parturition is due to a limiting chemical reaction. 

Recently Gaines and Davidson (3) have suggested that there is 
formed during pregnancy a hormone which inhibits milk secre- 
tion and causes the observed decline in lactation as pregnancy ad- 
vances. It is further assumed that the production of the inhibi- 
tor ceases at parturition and that the amount then present in the 
circulation is destroyed or eliminated at a rate proportional to its 
concentration at the moment. This would account for the de- 
cline in the increase in milk secretion being exponential. 

Data obtained by Asdell (4) indicates that an inhibitory hor- 
mone is unnecessary to postulate which defers lactation until the 
fetus is withdrawn by parturition. It was found by milking 
pregnant first calf heifers that there was a change in consistency 
of the secretion obtained and a gradual increase in amount be- 
ginning about half way through pregnancy. Pregnancy or 
changes accompanying pregnancy are therefore, believed to cause 
the production of a hormone which stimulates mammary tissue 
growth and milk secretion. (See reference 6 for further informa- 
tion as to the possible sources of this hormone.) In other words, 
it has been proven experimentally that milk secretion is actually 
stimulated during the latter part of pregnancy while an inhibitor 
to lactation has not been demonstrated. 

It should not be inferred from this that milk secretion is actually 
increased during the latter part of pregnancy for it has been 
clearly shown that there is more rapid decline in milk yield dur- 
ing that period. The observed decline in milk yield of pregnant 
cows in the presence of a stimulation to mammary development 
and secretion in immature animals is believed to be caused by the 
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increasingly large requirement of the fetus for nutrients, masking 
the stimulation observed in the latter part of pregnancy of pre- 
viously non-lactating cows. 

In a late paper Gaines (5) presented a study of 1676 Guernsey 
records in which k, the persistency constant, was determined for 
each individual record. It was found that of this number 83 or 
5.41 per cent of the lactation curves, the values for k indicated an 
increasing production for nine or ten months. From this Gaines 
concludes that some modification of the simple monomolecular 
interpretation is necessary. He states further that “the group 
behavior of these ascending records is not in good conformity with 
the equation type, being somewhat aberrant at the start and 
finish.” 

It is hardly to be expected that an equation which is intended 
to describe only the rate of decline after the time of maximum 
secretion would describe the ascending curve which, in the cases 
he describes, continues longer than that normally observed. In 
other words, he has fitted an equation of the type (2) 


to data when it clearly calls for an equation of the type (1) 


b. The period of maximum production 


The rising segment of the milk secretion curve finally blends 
into a period when secretion is at a maximum for the lactation. 
This may be a single day, or there may be a number of days dur- 
ing which a maximum flow of milk may be attained. As the yield 
of milk and fat are calculated by months, it is convenient to con- 
sider the month of maximum production in dealing with ad- 
vanced registry data. 


c. The declining segment 


After the period of maximum milk secretion, the curve of pro- 
duction declines following an exponential law (7). This law may 
be stated for our purpose as follows: When all other conditions 
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are uniform, the monthly milk or fat production during the lacta- 
tion period, after the maximum is passed, is a constant percentage 
of the preceding month’s production. This relation may be ex- 
pressed mathematically by the equation (2) 


where M, is the milk produced during any month of the lactation 
period ¢. M., is the initial theoretical production, k the persist- 
ency constant and e the base of natural logarithms (8). 

It is apparent from the preceding discussion that total yearly 
or lactation milk yield is dependent upon the numerical value of 
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Fig. 1. Tae Init1au Rise anp SuBsEQUENT OF BUTTERFAT SECRETION 
WITH THE ADVANCE OF THE PERIOD OF LACTATION OF GUERNSEY Cows 


the constant of decline of the rising segment, the maximum, and 
the constant of decline after the period of maximum production. 
Of these, the height of the maximum and the persistency of de- 
cline are of greatest importance in their influence on the lactation 
yield. An exception should be made to those lactations which 
continue to rise for an extended period (nine or ten months) found 
by Gaines. 


INFLUENCE OF INHERITANCE ON MILK SECRETION CURVE 


With quantitative measures of the chief characteristics of the 
lactation milk secretion curve, it is possible to study the influence 
of inheritance with greater precision. In a previous paper data 
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were presented on the variation in maximum monthly fat pro- 
duction of Guernsey Advanced Registry Cows (9). The com- 
parison of the average progeny performance of Guernsey sires 
with that of the daughter’s dams was also given. It is the object 
of this paper to make a similar study of the persistency of fat 
secretion during the declining period of the lactation of the same 
yearly records. 


PERSISTENCY OF MILK AND FAT SECRETION 


The importance of the characteristic of persistent secretion of 
milk and fat has not been realized as fully as it should considering 
its influence upon total yield. In the Holstein Friesian breed, the 
seven-day and thirty-day tests are still in wide use in the selection 
of breeding stock although they measure only the maximum pro- 
duction of the cow. The lack of appreciation of this character 
may be due in part to the fact that there is little in the external 
conformation of the cow to indicate the presence of this character. 
Even with a lactation milk record it has been difficult to determine 
with any exactness the degree of persistency of acow. Without 
a quantitative measure of persistency, study of the inheritance of 
the character has been difficult. 

Sanders (10) of Cambridge, in studying the shape of the lacta- 
tion curve of English milk records, has determined what he calls 
the shape figure (S. F.) of the cow’s lactation. The shape figure is 
the ratio of the total lactation yield to the maximum daily yield. 
This ratio is actually a measure of persistency rather than a 
numerical value for the entire shape of the lactation curve. Data 
were also presented showing the variation in the shape figure due 
to variations in service period, age, dry period, and feeding. It 
is concluded that the “lactation curve depends partly on a genetic 
characteristic of the cow.” 

McCandlish (11) of the Iowa Station in comparing the rate of 
decline of milk of the cows in the grading-up experiment has de- 
termined the persistency in terms of the percentage of the first 
month’s production. By plotting these percentages, the differ- 
ence in persistency can be noted although no numerical value is 
attainable. By this method it was shown that the scrub cows 
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decline most rapidly in milk and fat secretion, indicating a decided 
lack of persistency, the first cross showed further improvement, 
and the second cross still further increase in persistency. In 
fact, the second cross is somewhat better in this respect than were 
all the pure bred cows when grouped together. 

Cole (12) of the Wisconsin Station in reporting on the results of 
the Angus-Jersey cross stated that “‘the meagre records at hand 
indicate a milk production of the cross-breds, intermediate be- 
tween that of the two original breeds, but with high production 
tending to be dominant. The higher production of the Jersey is 
due to both a greater milk flow and a more sustained lactation 
period. In both these characteristics the cross-breds resembled 
more nearly the Jersey.”’ 


QUANTITATIVE MEASURES OF PERSISTENCY 


In order to study the inheritance of the character of persistency, 
two methods were devised which furnish quantitative measures 
of the declining segment of the milk secretion curve. They have 
already been described (13). A brief discussion of the methods 
follow: 

At any given level of maximum milk or fat secretion, the cause 
of variation in total yield of milk or fat is due to variations in the 
rate of decline or persistency of secretion. In other words, if 
two cows each produce 60 pounds of fat during their maximum 
month and one cow produces 500 pounds of fat during the year 
and the other only 400 pounds of fat, it is quite obvious that the 
fat production of the first cow declined at a slower rate and, there- 
fore, was more persistent. 

The relation of maximum production to total production 
should, therefore, give an indication of the persistency of milk 
secretion during the lactation period. This may be illustrated as 
follows: If the total yearly production of a cow were 600 pounds 
of fat and the fat production during the maximum month were 
50 pounds, then the ratio a would be 12. The ratio 12 indi- 
cates that each month’s production was 50 pounds, on the aver- 
age, and that the cow was 100 per cent persistent. The relation 
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TABLE 1 


Relation of per cent of persistency lo the persistency ratio 


TOTAL PRODUCTION 


PER CENT OF PERSISTENCY 28 
100 12.0 
99 11.4 
98 10.9 
97 10.5 
96 10.0 
95 9.6 
94 9.2 
93 8.8 
92 8.4 
91 8.1 
90 7.8 
89 7.5 
88 7.2 
87 6.9 
86 6.6 
85 6.4 
TABLE 2 
Range of persistency of fat secretion of Guernsey cows 
PERSISTENCY RATIO 
TOTAL YEARLY FAT CORRESPONDING 
MAXIMUM MONTHLY FAT DISTRIBUTION 
CLASS INTERVAL 
5.0 to 5.4 4 0.11 
5.5to 5.9 3 0.08 
6.0 to 6.4 8 0.21 
6.5 to 6.9 26 0.68 86.3 
7.0 to 7.4 112 2.94 88.1 
7.5to 7.9 221 5.81 89.9 
8.0 to 8.4 346 9.09 91.3 
8.5 to 8.9 486 12.76 92.7 
9.0 to 9.4 649 17.05 94.2 
9.5to 9.9 658 17.28 95.3 
10.0 to 10.4 692 18.18 96.5 
10.5 to 10.9 472 12.40 97.7 
11.0 to 11.4 120 3.15 98.6 
11.5 to 11.9 9 0.24 99.5 
3,806 
Statistical constants: 


Standard Deviation... . 


Co-efficient of variation 


1.033 + 0.00081 
10.99 + 0.0849 
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between other percentages of persistency and the ratio of total 
production to maximum production is given in table 1. 

To gain an idea of the variation in persistency of Guernsey 
cows on Advanced Registry test, table 2 is presented. It is much 
greater than one might expect. The greatest frequency is with- 
in the range of 10.0 to 10.4 ratio of persistency. This is equiva- 
lent to about 96.5 per cent of persistency. However, over 100 
animals were found to come within the 7.0 to 7.4 ratio class at one 
extreme and 11.0 to 11.4 ratio at the other. With cows producing 
50 pounds of fat during the maximum month this means varia- 
tion in yearly production of 350 to 550 pounds of fat. 


THE CAUSES OF PERSISTENCY 


Why do cows vary in the rate of decline of milk secretion even 
when producing the same yield of milk during the period of maxi- 
mum production and under similar conditions of feeding and 
management? Even though it is a heritable characteristic, its 
physiological basis is of extreme interest. A number of theories 
may be advanced simply to point out the character of the problem 
being considered rather than with the idea of drawing any con- 
clusions. 

The similarity of the declining curve of milk secretion to the 
rate of change of certain chemical reactions has already been 
pointed out (8). Milk secretion even though a very compli- 
cated physico-chemical process might follow a simple chemical 
law if governed by the slowest process involved. 

As the stimulus for the growth of the mammary gland and the 
secretion of milk has been quite definitely proven to be in the 
nature of a hormone, it appears that the decline in secretion may 
be due to a decline in the amount of hormone produced during the 
course of the lactation periods or to the gradual use of a supply 
stored in the body during pregnancy. Another possible cause of 
decline in milk secretion may be a general decline in the activity of 
the cells of the mammary gland or the inactivation of a progres- 
sively increasing number of the cells during the course of the lac- 
tation period. The fact that frequent milking prolongs lacta- 
tion and irregular milking tends to cause a more rapid decline in 
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milk flow might be taken to indicate that the cells become inac- 
tive because of back pressure in the gland. 

Whatever the cause of persistency may be, it appears obvious 
that it has an important influence on lactation milk yield and is a 
very desirable characteristic to maintain in dairy cattle. 


RELATION OF PERSISTENCY OF SECRETION TO CONFORMATION OF 
DAIRY COW 


As persistency of milk secretion has a profound influence on 
total yearly production it is of interest to point out its relation to 
the conformation of the cow. Are there any physical indications 
in the conformation of the cow by which her persistency of secre- 
tion may be noted? If there are none, it would appear that con- 
formation will never be found to indicate production closely. 

The best indication of persistency of secretion in the appear- 
ance of the dairy cow may be what the judges of dairy cattle call 
“dairy temperament.”’ The condition of the lean angular cow 
may be the result of lack of sufficient feed as well as the stimula- 
tion to continued production. This phase of the question is 
deserving of further attention of workers attempting to correlate 
type or conformation and yearly production. 


COMPARISON OF GUERNSEY SIRES ON BASIS OF DAUGHTER’S AVER- 
AGE PERSISTENCY RATIO 


The records of fat production of the daughters of each Guern- 
sey sire were studied to determine the persistency of fat secretion 
as indicated by the ratio of the fat production during the best 
(maximum) month to the total fat production. This ratio was 
compared with that obtained in a similar wayfrom the dams yearly 
fat record wherever available. No correction has been made 
for age or for length of pregnancy. Since completing the tabu- 
lation of this data a study was made of the influence of age on 
persistency. It was found that as animals grow older they de- 
cline slightly in persistency of milk secretion (6). 

While pregnancy affects the persistency of secretion, it is not 
possible to make a correction by the method employed to deter- 
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mine persistency. The data may, therefore, be criticized from 
this standpoint. It is not believed that the total effect of these 
factors, however, would greatly alter the results (3). 

An examination of table 3 will reveal the fact that large max- 
imum production of fat is not necessarily associated with per- 
sistent production. ‘This indicates the necessity, not only of de- 
termining that a sire is producing daughters possessing the 
ability to produce large quantities of milk and fat during a short 
time but that it is equally important that the daughters possess 
the ability to maintain that production at a high level for a long 
period. 

The maximum and the persistency secretion of the dams of the 
daughters is also presented for each sire. Two comparisons are 
possible in this connection ; first, the average maximum production 
of dams and daughters; second, the average persistency of se- 
cretion of the dams and daughters. The first comparison has 
previously been discussed (9). The second will be analyzed here. 


COMPARISON OF THE PERSISTENCY OF SECRETION OF THE DAMS 
AND DAUGHTERS 


In order to determine the relation between the persistency of 
secretion of the dams and daughters, the following method was 
used. The dams and daughters persistency ratios were com- 
pared within groups of sires having similar daughter averages. 
This method was employed in order to make fairly constant the 
influence of the sires. Within each group of sires the average 
ratio of the daughters by dams with persistency ratios gradually 
increasing was determined. The increase in the ratio of the 
daughters for each unit increase in ratio of the dams was taken 
to indicate the supplementing effect of the dam on the daughter. 
The results are shown in tables 4 and 5. It is apparent from an 
examination of the tables that there is little increase in the 
daughters persistency with an increase in the dams persistency. 

Straight line equations were fitted to the observed values of 
the form D = a + bd in which D is the average persistency of the 
daughters, d the persistency of the dam, and b the constant change 
in persistency of the daughters for each unit of increase in the 
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persistency of the dams above a, the average potential trans- 
mitting ability of the sires in the group. 

The values obtained for b in each sire class indicate the supple- 
menting effect of the dam on the daughters persistency. The 
limited numbers of comparisons causes considerable fluctuation 
but it is obvious that the positive effect of the dams persistency 
on the daughters persistency of secretion is, on the average very 
low. 

It was pointed out in the previous paper in this series that 
assuming dominance as the dams increase in homozygosity for 
the factors concerned, the greater will be the relation between her 
producing ability and her transmitting ability. As there has been 
little selection on the part of breeders for increased persistency of 


TABLE 4 
CLASS OF SIRES CONSTANTS 
Sire’s daughter’s persistency ratio 
a = 10.20, b = —0.065 
a= 8.72, b = —0.046 


their animals might not the results obtained be explained by the 
extreme heterzygosity of the dams for persistency. It is apparent 
that the persistency of the dam as measured by her record of pro- 
duction does not supplement the sires potential transmitting 
ability for persistency. In other words the phenotype of the 
dam is not a satisfactory measure of her genotype. 

As a genetic interpretation of the results of this and previous 
studies of the mode of inheritance of milk and fat secretion is 
being made in connection with a study of the progeny perform- 
ance of Jersey sires and dams which is being submitted for publi- 
cation to the Missouri Agricultural Experiment Station, the 
theoretical aspects of the problem will not be discussed in the 


present paper. 
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“VISCOLIZED” MILK AND ITS DETECTION* 


F. J. DOANt 
Department of Dairy Husbandry, Pennsylvania Experiment Station, State College 


The practice of separating a portion or all of the cream from 
milk, homogenizing (viscolizing) it, and later remixing it with 
the remaining milk and skimmilk or with skimmilk only as the 
case may be, has been receiving considerable attention. This 
practice causes an increase in the volume of cream rising on the 
bottled milk, the amount of increase depending on several fac- 
tors under the control of the processor. 

Recently the process has been declared illegal in Pennsylvania 
and in a test case the court decision was against the vendor of 
the “‘viscolized pasteurized milk’’ who was found guilty of “‘in- 
tent to deceive.” 

In order to obtain conclusive evidence of the use of the process 
by a dealer the authorities charged with enforcing the food laws 
have found it necessary actually to see the process in use. This 
is not only inconvenient but may be extremely difficult where 
the user does not wish the fact known. It was on this account 
primarily that the present study was made, the object being 
to develop a means of detecting ‘‘viscolized’’ milk by some simple 
examination of the suspected sample. 


LITERATURE 


While the process used in making the so-called viscolized milk 
with its extended cream layer has only recently been patented, 
and more recently used to any note-worthy extent, it has been 
known, at least in a few plants, for sometime. In fact, the 
writer’s attention was called to it by a milk dealer in 1919. 


* Published by permission of the Director of the Agricultural Experiment 
Station. Contribution from the Department of Dairy Husbandry, The Penn- 
sylvania State College. No. 441. Received for publication September 9, 1927. 

+ Assistance with the experimental work was given by J. H. Erb and F. E. 
Geyer. 
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Since that time several investigators working with other products 
have pointed out certain aspects of the homogenizing or viscoliz- 
ing process which shed some light on the causes of the cream 
layer extension in “‘viscolized’’ milk. 

Mortensen (1) states that homogenization of cream causes 
a decrease in the size of the fat globules and causes them to be 
brought together in large clusters, although curiously enough 
he attributes the increased viscosity to the increased surface of 
the fat rather than to the clusters themselves. 

Everson and Ferris (2), Dahle and Martin (3), Sherwood and 
Smallfield (4), and Reid and Mosely (5) have all called attention 
to the fact that homogenization of cream and ice cream mixes 
causes, not only a subdivision of the fat globules, but also their 
aggregation into clumps or bunches. Most of the workers 
attribute the increased viscosity caused by the process to the 
clumps rather than to a greater surface of the fat although this 
is undoubtedly a minor factor. 

Martin and Combs (6) were perhaps the first to definitely give 
data showing the effect on the volume of the cream layer of 
milk when such milk was made by mixing homogenized cream 
and skimmilk. This is essentially the process for ‘‘viscolized” 
milk, although in most cases only a portion of the milk is sepa- 
rated to produce cream for homogenization. 

In order to verify these statements and to show whether they 
apply in the case of “‘viscolized”’ milk as wel: as to determine some 
of the factors affecting this homogenization and creaming phe- 
nomena, the following experimental work was undertaken. 


EXPERIMENTAL 
Characteristics of the creaming of ‘‘viscolized” milk 


Fresh, raw, 20 per cent cream was homogenized at 110°F. 
under a pressure of 2000 pounds. This cream was standardized 
to 4 per cent fat with fresh, raw skimmilk and examined under 
the microscope to determine the condition of the fat globules. 
Likewise a sample of the same cream prior to viscolization was 
standardized to 4 per cent fat with a portion of the same skim- 
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milk and examined, as was also a sample of fresh raw whole milk 
of approximately the same fat content. The results of the obser- 
vations showed the fat in the first mentioned lot of milk to be 
very finely divided, but gathered together into clumps contain- 
ing hundreds of small globules. These clumps were extremely 
numerous, quite large in size and of irregular shape resembling 
flecks of foam. No normal globules were observable. In the 
other two samples the fat globules were practically identical in 
size and appearance, being large, mostly spherical, and individual 
in most cases, although a few clumps were to be seen. These 
clumps, however, in no way resembled the clumps in the sample 
reconstituted from homogenized cream, being composed of large 
globules whose outlines could be clearly seen. They appeared 
more like compact bunches of grapes and the number of globules 
composing them could almost be counted accurately. Usually 
not over a dozen or two individuals composed a clump. 

The three samples of milk were allowed to cream in 250 ce. 
graduated cylinders for twenty-four hours at 50°F. The per- 
centages by volume of the risen cream were as follows: 


Per cent 
cream 


1. Homogenized 20 per cent cream standardized with skimmilk to 

2. Unhomogenized 20 per cent cream standardized with skimmilk to 

3. Normal unprocessed whole milk testing 4 per cent butterfat...... 12.8 


These data show strikingly the enormous increase in the volume 
occupied by the risen fat in the case of the sample made from the 
homogenized cream. This has been interpreted as being due to 
the looseness of packing of the fat, when in the form of ‘‘visco- 
clumps,” as compared with the packing of normal globules under 
the same conditions. That the concentration of the fat in the 
cream layers is much less in ‘‘viscolized”’ milk than in normal 
milk hardly needs proof. However, in the case of the three 
samples mentioned this fact was indirectly ascertained. Samples 
were allowed to cream in graduated separatory funnels under 
the same conditions as obtained for the cylinders mentioned pre- 
viously. The volume of cream rising compared closely with 
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the figures given above. The under layer of skimmilk was drawn 
off drop by drop very carefully and analyzed for fat with the 
following results: 


Per cent 

Sat 
1.08 
0.99 


Comparatively, there is little difference in the fat test of the 
skimmilk from the different samples. However, sample 1 had 
a volume of risen cream roughly six times as great as that of 
sample 2. The cream in sample 1 must then have been about 
one-sixth as rich in fat. 

It is interesting to note that if there is any significant difference 
in the exhaustiveness of creaming between samples 1 and 2, it 
favors the “‘viscolized” milk. This may be due to the action of 
the “‘visco-clum)s’” which might be expected to carry up with 
them many small individual globules incapable of rising them- 
selves. This fact may be a minor factor in the extension of the 
cream layer as well as the looseness of packing. 


Effect of pasteurization 


The three lots of milk under discussion were pasteurized in 
order to determine the effect of pasteurization on the cream 
volume of the “‘viscolized” milk. The process was carried out 
by immersing the containers in water at 160°F. until a tempera- 
ture of 145°F. was attained after which they were held at this 
point for thirty minutes and subsequently cooled to 50°F. and 
held in cylinders for twenty-four hours prior to measuring the 
cream layers. The results were as follows: 


Per cent 

cream 
40.0 
10.5 


Sample 1 was also examined under the microscope and the 
appearance of the fat compared with that in the unpasteurized 
portion. It was found that the ‘“‘visco-clumps”’ were not so large 
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and there was apparently a greater proportion of individual small 
globules. These facts would explain the marked decrease in the 
volume of the cream layer. The amount of cream rising how- 
ever is still enormous compared with that of normal milk of the 
same fat content. Pasteurization therefore can be practiced 
without destroying entirely the ability of ‘‘viscolized’”’ milk to 
produce an enhanced cream layer. 


TABLE 1 


| CREAM LAYER 


Series I. Skimmilk plus 


per cent 

43.0 per cent homogenized cream...................0eeeeeeeeees 27.5 

31.5 per cent homogenized cream.................0seeeeeceeees 32.8 

27.0 por comt 35.2 

43.0 per cent unhomogenized cream...................-0000e00 17.6 

31.5 per cent unhomogenized cream.....................-.0005 18.0 

27.0 per cent unhomogenized 18.6 
Series II. 1.7 per cent whole milk plus 

35.0 per cent homogenized cream................seccscccsceces 15.2 

17.5 per cent homogenised cream.................ssecccecccees 36.5 

35.0 per cent unhomogenized cream....................0-000005 9.0 
Series III. 2.2 per cent whole milk plus 

35.0 per cent homogenized cream.................sseceeceecees 17.8 

17.5 per cent homogenized cream.................csseecseeeeee 31.6 

35.0 per cent unhomogenized cream..................-..0eeee8 9.8 
Series IV. 2.0 per cent whole milk plus 

35.0 per cent homogenized cream.................eeseeceeeeees 20.1 

17.5 per cent homogenized cream.................c.ceeceeeeees 37.7 

35.0 per cent unhomogenized cream...................00ee0e00 13.2 


The control of the cream layer volume 


Two very simple ways of controlling the volume of cream 
rising on “‘viscolized”’ milk are used by the milk dealer making 
the product. One method, and the one usually used, is to 
separate and homogenize enough 20 per cent cream from the lot 
of milk to give the desired result. The greater the amount of 
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cream taken off and processed and subsequently returned, the 
larger will be the volume of cream rising on the bottled milk. 
Another method is to remove a given amount of cream but 
vary the richness thereof. Under this condition the richer the 
cream viscolized the greater the final cream layer volume because 
a greater proportion of the fat will be subjected to the process. 
However peculiarly enough, the cream layer volume does not 
correlate directly with the amount of fat viscolized. This is 
shown by the data in table 1 which was obtained by reconstitut- 
ing 4 per cent milk from milk and cream of five different fat 
contents, both homogenized and unhomogenized. 

It is evident from a survey of these data that the factor exer- 
cising the greatest influence on the volume of cream rising on 
milk reconstituted to a uniform fat content from homogenized 
creams of various richness is not the amount of fat that was 
actually exposed to homogenization, since this was the same in 
each case, but curiously enough the amount of cream in which 
a given amount of fat was contained. This would suggest that 
homogenization sets up a structure of some sort among the ‘‘vis- 
co-clumps’’ of fat in the cream and that the volume of this struc- 
ture depends on the available space at the time of homogeniza- 
tion and further that this structure maintains, to a certain extent, 
its volume upon dilution of the cream with fluid milk or skimmilk. 

The data presented in this paper represent but a small portion 
of that obtained. However the agreement was so close in all 
cases with that submitted that for the sake of brevity and sim- 
plicity the rest has been omitted. 


The detection of “‘viscolized” milk 


Milk exhibiting a deeper cream layer than normal, considering 
the fat content, is to be suspected of being “‘viscolized’’ milk. 
It can readily be ascertained whether or not this is the case by 
a very simple microscopic examination. 

The suspected sample is carefully mixed; and, using the head 
of a pin or similar implement, a very small portion is transferred 
to a drop of water previously placed on a cover glass. The 
sample and the water are not mixed. The cover glass is then 
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inverted over a depression slide and viewed under the microscope. 
Instead of mixing the milk a sample of the cream may be taken, 
but in such cases the tendency is to get too much fat in a micro- 
scopic field so that globules and clumps are too close together to 
readily distinguish the characteristics of the sample. In cases 
where the mounted sample is to be held for some time, vaseline 


Fig. 1. Tue Fat or NormMat MILK unDER Low Power MAGNIFICATION (10 X 
Eye Prece—16 MM. OBJECTIVE) 


Globules large and fairly uniform in size 


may be used between the cover glass and slide to prevent evapora- 
tion. A sample of normal milk may be viewed in the same 
manner for comparison although this is unnecessary after a little 
experience is had in knowing what to look for. 

It is a good plan to examine the sample under the low power 
magnification first (10 x eye piece and 16 mm. objective). Nor- 
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mal milk contains fat globules which are round, mostly indi- 
vidual, and fairly uniform in size. Dark patches of irregular 
shape and size are to be taken as indications of ‘“‘visco-clumps” 
which should, however, always be verified under a higher magni- 
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Fig. 2. Tue Far or MILK UNDER Low PowEeR MaGniricaTIon 
(10 Eye Prece—16 MM. OBJECTIVE) 


This sample was reconstituted to 4 per cent from 2 per cent partiaily skimmed, 
whole milk and homogenized 35 per cent cream. 

Fat clumps are plainly evident although the size of globules composing them 
cannot be well judged. Some normal globules from the 2 per cent milk are 
also present. 


fication (4 mm. objective or even the oil immersion in some cases) 
for confirmation. Naturally, “‘viscolized’”’ milk may also con- 
tain normal globules depending on whether only a portion or 
all of the fat was homogenized in the form of cream. Figure 1 
shows the appearance of normal fat globules under low power 
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magnification. Figure 2 shows the appearance of the ‘‘visco- 
clumps” of viseolized milk under the same power. 

In confirming the identification of “‘viseolized’’ milk under 
high power magnification special attention is directed to: (1) 
The presence of ‘‘visco-clumps”’ of fat, the appearance of which 
have already been described. (2) The appearance of compara- 


Fig. 3. THe Fat or NorMAL MILK UNDER HiGH Power MAGNIFICATION (10 X 
Eye Prece—4 MM. OBJECTIVE) 


tively large numbers of very small fat globules. Under the high 
power the size of the globules composing the clumps can be 
determined and therefore whether they are normal clumps or 
‘“‘visco-clumps.’’ Even a very few typical ‘“‘viseo-clumps”’ indi- 
cate beyond a doubt that the milk has been treated by homogeni- 
zation in such a way as to extend the cream layer. 

Homogenization of whole milk as such not only destroys the 
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cream layer entirely but under operating conditions, at usual 
pressure, does not give rise to ‘‘visco-clumps”’ of fat until the 
concentration of fat in the milk is in excess of about 8 per cent. 
Figure 3 illustrates normal milk under high power magnifica- 


Fig. 4. THe Far or Viscoutizep MAGNIFIED As IN Figure 3 (10 X 
Prece—4 mM. OBJECTIVE) 


This sample is the same as no. 2. The clumps can readily be identified as 
true ‘‘visco-clumps’’ since the size of the globules composing them is infinitely 
smaller than the normal globules also present. 


tion while figure 4 shows the appearance of ‘‘viscolized’”’ milk 
under the same conditions. 

In using this method the writer was able to distinguish in all 
cases ‘‘viscolized’”’ milk containing as little as 0.5 per cent (by 
volume) of homogenized 35 per cent cream and homogenized 
17.5 per cent cream respectively. This small addition had 
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practically no effect on the volume of risen cream so that it is 
confidently believed that this method of detection will apply in 
all cases. 


SUMMARY 


When fluid milk or cream containing sufficient fat (8 per cent 
or more) is homogenized at a pressure of 2000 to 3000 pounds 
per square inch a peculiar structure in the fat is created. The 
globules are greatly reduced in size and the myriad of small 
globules formed tend to clump together while the clumps them- 
selves show a tendency to arrange themselves in such a fashion 
as to occupy the greatest possible space. Such milk or cream, 
will not separate a cream layer. If it be mixed with normal raw 
whole milk or skimmilk, however, a deep cream layer is formed 
on standing. The depth of the layer depends more on the volume 
of the homogenized milk or cream which was mixed with the 
normal skim or whole milk than on the actual amount of fat that 
was homogenized. 

These phenomena make possible the preparation of ‘‘viscolized”’ 
milk, a product which has been and possibly is being sold in 
some localities, either openly or without admission. The process 
produces a greater cream volume on the held bottled milk than 
normal milk of the same fat content, and therefore deceives the 
purchaser who is apt to judge the richness of the product by the 
depth of the ‘‘cream line.”’ 

Pasteurization of such processed milk does not destroy the 
clumped structure of the fat although the clumps are seemingly 
smaller and more individual globules are present. The cream 
layer while considerably diminished in volume by pasteuriza- 
tion is still in most cases greater by far than similar normal milk. 

A simple, accurate, means of detecting ‘‘viscolized’”’ milk is 
described, the only apparatus needed being a microscope. A 
limited amount of experience, however, in judging the appear- 
ance of normal and “viscolized’’ milk is necessary for highly 
dependable results. 
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A MECHANICAL DEVICE FOR INCREASING THE 
ACCURACY IN THE FEEDING OF HAY TO EX- 
PERIMENTAL ANIMALS* 


R. G. CONNELLY anp G. C. WHITE 
Storrs Agricultural Experiment Station, Connecticut 


The device herein described was developed to facilitate the 
feeding of hay without waste to experimental cows. It arose 
in connection with the silage feeding investigation that was 
begun at Storrs in 1920. 

In the first five trials the experiments were so conducted that 
the hay consumption was restricted and uniform in amount, 
but as the sixth and seventh trials involved the feeding of hay 
for ad libitum consumption some measure was necessary to 
accomplish this which would at the same time curtail waste 
and assure accuracy. The mangers could not be relied upon 
to prevent an animal from appropriating a portion of its neigh- 
bors allowance when the hay is fed liberally. 

Under conditions which provide a completely enclosed manger 
separated from the neighboring mangers, or where there is ample 
space between individuals such a problem does not arise. But 
very often it is found necessary to adapt an experiment to 
ordinary conditions such as were faced here. Probably the 
device herein described will offer suggestions for the solution of 
similar situations in other places, which is our reason for pre- 
senting its description. 

The stanchions and mangers in use here are of the usual modern 
arrangement for dairy herds. The mangers are a continuous 
trough in front of the stalls, except for a movable metal partition. 
This partition prevents access by the cows to grain and silage 
but not of bulky hay when liberal quantities are being fed. 

The experimental hay bag made to serve the purpose mentioned 
was constructed from 12-ounce canvas and was designed to per- 


* Being an extract from a thesis problem conducted by Mr. Connelly. Re- 
ceived for publication August 1, 1927. 
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mit the feeding of lsrge quantities of roughage without appreci- 
able loss; to be light and easily manipulated; and to be durable 
enough to withstand the usage commonly associated with dairy 
cattle feeding. It has met these conditions satisfactorily. 
When assembled (see fig. 1) the bag is suspended from two 
13-inch horizontal pipes by 14 gauge wire hooks. The horizontal 
pipes are 2 feet 8 inches long and connected rigidly to the perpen- 
dicular stall posts at points A and Dby 13-inch clamp pipe sockets. 
Each horizontal pipe has 36-inch drilled holes at regular intervals 
along its upper surface to allow easy insertion of the supporting 
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Fig. 1. Front ELEVATION oF EXPERIMENTAL Hay Baa 


hooks. For further security against detaching the bag by an 
animal, 33-inch spring chain snaps instead of the wire hooks may 
be used to support the bag at points A, B, C and D. A ?-inch 
or ys-inch hole may be drilled in the horizontal pipes at point A 
and point B, and closed 3-inch S-hooks may be firmly wired to the 
stall posts at points A and D to allow for easy attachment of the 
chain snaps. Chain snaps are also attached to the breast piece 
(Z-F-L-O) of the bag at points E and F. Closed S-hooks are 
provided at the corresponding points on the stall posts at the 
stall attachments. The greatest strain is likely to be on the 
breast piece at points HE and F, hence the necessity for snaps at 
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these points. Provision is made for other stall post attachments 
between A-F and D-E, when with certain animals such additional 
security is found to be necessary. 

Figure 1 shows the front elevation of the bag in place before 
a stanchion. Parts A-L-M-B, B’-M-N-C’, D-O-N-C, and E- 
F-L-O (see also fig. 3) are so matched that when they are assem- 
bled B coincides with B’, C with C’, F with F’, E with EZ’ and so 
on. The triangular pieces A’-F-Z and D’-E-X, as well as all the 


Fic. 2. Rear ELEvaATIoN oF EXPERIMENTAL Hay Baa 


other elements of the bag, are bound into place by heavy twine 
bindings drawn through the coinciding }-inch brass eyelets. 
The use of twine for binding the bag parts is desirable because 
of the facility which twine lends to the assembly and release of 
the parts. 

Figure 2 is a rear elevation of the bag in place before astanchion. 
The line E-F is the upper edge of the breast piece. D-H-X and 
A-F-Z are detachable pieces and in all cases may not be necessary. 
These triangular pieces together with the breast piece are for 
the purpose of preventing the discharging of hay under the feet. 
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A diagrammatic sketch of the bag, designed for a standard 
3-foot-8-inch stanchion, is shown in figure 3. The bag proper 
may be constructed from three pieces of 12-ounce canvas. The 
two sides and bottom (A-B-C-D) form one piece (12 feet 2 inches 
by 2 feet 6 inches). In addition an allowance of 2} inches for 
lapping along the reenforced edges must be made. The front 
(M-B’-C’-N) and breast (F-L-O-E) pieces are separate, being 


~ canvas reenforcin 


4 | 
» | 
~ ' 
! 
i 
; | 


Fig. 3. Diagram or ExPERIMENTAL Hay Baa 


securely sewed to the A-B-C-D piece along the lines M-N and 
L-O respectively. The dimensions of the material required for 
these two pieces are 4 feet 8 inches by 3 feet 11 inches and 1 foot 
11 inches by 3 feet 11 inches respectively. The two separate 
triangular pieces, A’-F-Z and D’-E-X, are made from a 3 foot 
1}-inch-by 3 foot-103-inch piece of canvas. This allows for 2- 
inch laps along the edges. The triangular pieces of canvas 
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reenforcing shown at the various corners are 4 inches along the 
right angle sides. The semi-circular pieces of reenforcing at 
points F’ and E’ are 3 inches in radius. For further durability, 
double stitching is recommended for all reenforcing. 

The }-inch eyelets shown in figure 3 are riveted in along the 
reenforced edges of the bag. The interval between eyelets is 12 
to 14 inches in the upper part of the bag and 5 to 6 inches in the 


lower part. The closer intervals between eyelets in the lower 


Fic. 4. tHe Hay Feepine Bacs in Piace at ALTERNATE 
STALLS 


part of the bag are for increased security against the loss of fine 
roughage particles. Experience has shown that the life of the 
bag is measured largely by the spacing as well as the firmness 
with which the eyelets are riveted to the fabric. Each eyelet 
should be so riveted that the entire eyelet circumference makes 
firm contact with the material. Also, they should be so spaced 
that undue stress may not be brought to bear on any single eyelet. 

The dimensions indicated in this paper are for a bag to fit a 
standard 3-foot-8-inch stanchion. The dimensions must of 
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course be varied to adapt the bag to particular conditions. This 
bag is made for a manger having a low, rolled front. 

This type of bag is not adapted to the feeding of grain and silage 
because of the deteriorating effects these feeds have upon the 
bottom of the bag. Consequently, they were devised so that 
they could be conveniently and quickly removed and returned 
to place. While the animals were consuming their grain and 
silage the feeder often weighed the hay allowance, placing it in 
the respective bags before attaching them to the stalls. 

It was found feasible to place the bags before alternate animals, 
as shown in the photograph, instead of providing a bag for each 
stall. 
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FURTHER OBSERVATIONS IN ELIMINATING THE 
TOXICITY OF COTTONSEED MEAL* 


WILLIS D. GALLUP 
Oklahoma Agricultural Experiment Station, Stillwater, Oklahoma 


INTRODUCTION 


A previous article in this JourNAL (1) has called attention to 
the beneficial effects produced by autoclaving and steaming. 
cotton seeds and cottonseed meal when these products are to be 
used as livestock feeds. The investigation has been continued 
and results obtained over longer feeding periods which allowed 
for observations on the reproduction as well as the growth of 
animals fed on cottonseed meal diets. Furthermore, the method 
of procedure has been modified slightly as we have become more 
familiar with the decomposition products of gossypol, the toxic 
principle in cotton seeds, and in view of more recent work on the 
gossypol content of cottonseed meal (2). It seems advisable to 
report our present results for the benefit of others working along 
the same lines because these results will be used as a guide in 
future studies involving considerable outlay and expense as will 
be necessary in handling large animals. The importance of the 
work lies in the value of cottonseed meal as a livestock feed 
which can be enhanced by autoclaving or steaming the meal as 
previously described (1) (3). We have been able to avert any 
deleterious effects produced through feeding the meal both to 
swine, which are very susceptible to injury, and albino rats, 
which are less so and can consume relatively large amounts 
without apparent harm. Continued feeding, however, is not 
desirable. 

Believing gossypol to be responsible for the toxicity of cotton- 
seed meal, Sherwood (2) determined by chemical methods the 
gossypol content of forty samples of cottonseed meal and con- 


* Published with the permission of the Director of the Oklahoma Agricultural 
Experiment Station. Received for publication April 8, 1927. 
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cluded that the gossypol content of all but five of the samples 
was so low that it could not produce injury in albino rats even 
when the meal constituted as much as 50 per cent of a well- 
balanced diet. This is based on the assumption that the form 
of gossypol as ordinarily found in the meal and called d-gossypol 
is not toxic. This form which is practically insoluble in ether 
but may be extracted from the meal with hot aniline, will be 
referred to as d-gossypol in the pages which follow. 

Although we have not been able to employ such a large number 
of meals in our feeding trials, we have determined the gossypol 
content of many and have been able to estimate their relative 
toxicities by comparison with a few samples whose toxicities 
have been determined by chemical and biological methods. 


EXPERIMENTAL 


Materials and methods 


Three samples of cottonseed meal having about the same 
chemical composition but differing considerably in color and 
general appearance were selected and fed in adequate diets to 
albino rats. No attempt was made to use the meal in an other- 
wise purified ration but rather to feed it in combination with a 
selected grain, and supply the necessary vitamins as well as 
increased amounts of sodium chloride and calcium which are 
usually lacking in grain rations. For our purpose such a pro- 
cedure was more satisfactory than the use of dextrin and a more 
complex salt mixture as supplements when the errors which may 
be introduced in both cases are compared and the results given 
practical application. Although corn is a common supplement 
in cottonseed meal rations, some of our previous work has been 
successfully carried out with wheat and it was therefore chosen 
as a supplement in these rations. 

The different meals made up either 35 or 45 per cent of the 
rations as shown below, and were employed in the larger amounts 
to make more pronounced the effects of the feeding. We have 
at times, employed smaller amounts of different meals of unknown 
gossypoil content and obtained similar conditions in animals as 
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are reported here, but in such cases other factors are involved 
which complicate the interpretation of results. The rations 
employed in this study were made up as follows: 


The gossypol and d-gossypol contents of the meals are given 
together with other information in table 1. The gossypol was 
determined by Carruth’s method as modified by Schwartze and 
Alsberg (4) for cotton seeds and the so-called d-gossypol or that 


TABLE 1 
Data on the cottonseed meals 
NUMBER TREATMENT COLOR GOS8YPOL 
per cent per cent 
XX | As bought Bright yellow — 0.535 xx 
XX | Extracted Light yellow — 0.535 XXII 
XX | Autoclaved Brown - 0.326 XxI 
XXV | As bought Yellow brown Trace | 0.918 XXV 
XXV | Extracted Light yellow _ 0.918 XXVI, XXIV 
XXV | Autoclaved Brown 0.547 XXVII, XXIII 
XXX | As bought Light yellow Trace | 0.756 XXX, XXXT 
XXX | Autoclaved Brown _ 0.398 XXXII 


portion which is quite insoluble in oil and ether was determined 
by the method used by Sherwood (2) using petrolic ether for 
washing the precipitates. 

As noted in the table, the rations were made up with “raw 
meal or as bought on the market, ether-extracted, and autoclaved. 

The extraction of the meal with ether was accomplished for 
the purpose of removing that portion of the gossypol which is 
ether-soluble and is in the same form as it is found in the seeds, 
in which form it is extremely toxic. The oil so removed was 
replaced with refined cottonseed oil, which is free of gossypol, 
such that when 35 per cent extracted meal was used in a ration 
there was in reality only about 32 per cent extracted meal plus 
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3 per cent refined oil. In this way the oil content as well as the 
total cottonseed meal content of the rations was regulated and 
the rations made comparable to each other. Any toxicity noted 
with the use of extracted meal then, would be due to this insoluble 
form of gossypol, which has been suggested as being non-toxic (2). 

Autoclaving the meals in the presence of excess moisture at 
20 pounds pressure as described elsewhere (1) was for the purpose 
of destroying both forms of gossypol, and when fed, served as 
a control as well as an experimental ration when compared to 
other feeding rations not recorded here. It is significant to notice 
that this process did not entirely destroy the insoluble gossypol 
in all cases although it did decrease the original amount to a 
varying degree in each meal. These variations and the more 
complete destruction of gossypol in meal XXX are explained as 
being due to factors difficult to control during the autoclaving, 
chief of which is the packing of the meal which is unfavorable 
to the action of the steam. The consistency of meal XXX quite 
different from the others, was such that it remained open and 
porous during this time with the result that the steam more 
readily penetrated the entire mass and a product containing 
much less d-gossypol was produced. These difficulties were 
not encountered when autoclaving cotton seeds. 


RESULTS 


To eliminate numerous tables, the data obtained and the 
general results of the feeding work with the rations employed 
are tabulated in table 2. 


DISCUSSION OF RESULTS 


A comparison of the growths of the animals receiving the 
different meals similarly prepared reveals the fact that the effects 
of the meal are not always evident by observing the growth rates 
of the animals but is oftentimes apparent in the number of 
breeding failures as determined by the number of litters born. 
Furthermore, death sometimes resulted among those animals 
showing normal or slightly subnormal growth while some other 
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animals lived through a longer period, but made smaller gains. 
These conditions are considered in what follows. In all cases 
the autoclaved meal was superior for both growth and reproduc- 
tion and although the chemical determinations showed it to 


TABLE 2 
Results of cottonseed meal feeding 

: 

2 3 < a 

a 2) 2/82 ° ~ 2 

Cottonseed meal XX 
per cent mos, 

XX | 35 | “Raw” — 0.187} 6 1) 10) —/10* 
XXI/} 35 | Autoclaved — 0.11414) 2) 6 |+++/) 3/1] 3 | 20) 18) 2 
XXII} 35 | Extracted — 0.187) 6 4/-—|—-| -| — 

Cottonseed meal XXV 
XXV/} 45 | “Raw” Trace |0.413} 4| 2| 5 + 3 2 1 
XXV 45 | “Raw” Trace 0.413} 3| 2| 2 + 
XXVI| 45 | Extracted — ++/)4/—/3/ 11} 83 
XXIII | 35 | Extracted — 1] 6 410f 
XXVII | 45 | Autoclaved — 0.2464) 2) 5 |+++/] 5| 31) 25) 6 
XXIV | 35 | Autoclaved — {0.191} 2] 6 |+++/) 3|—| 4] 24 20) 4 
Cottonseed meal XXX 
XXX | 35 | ‘Raw’ Trace |0.264 4; 2) 5 | ++ | 2/2)| 2) 20) 20\—t 
XXXII} 45 | “Raw” Trace |0.340} 4| 5 + 
XXXII} 45 | Autoclaved| — (0.179| 4/2] 5 |+++/ 4|—| 4 26) 17) 9§ 
XXXII} 45 | Autoclaved — 2) 1) 2 |+++) 2/—/—| 


* Mother died ten days after young born. 

¢ One month old at time of death. 

t Born fifteen days before experiment ended. 

§ Mothers did not take care of first litters born. 


contain some gossypol compound due perhaps to incomplete 
autoclaving, the presence of this compound in these amounts 
did not appear to be detrimental. Whether or not the forms of 
gossypol as found in the autoclaved and the ether-extracted meal 
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are the same and equally toxic is left undecided. Further study 
of these decomposition products of gossypol is needed. 


Cottonseed meal XX 


This meal in which no gossypol was found by chemical de- 
terminations but showed a d-gossypol content of 0.535 per cent 
was fed during the summer months. The animals died several 
days apart during a spell of hot weather. Just previous to their 
deaths which were quite sudden, some of the animals appeared 
suffocated, running about the cage and breathing with difficulty, 
and dying soon afterwards. It is noteworthy that a similar 
condition has been observed among larger animals fed on heavy 
cottonseed meal rations and that previous investigation in this 
laboratory has disclosed the fact that gossypol lowers the oxygen 
carrying capacity of the blood (5). Furthermore, it is a com- 
mon practice among feeders to reduce the amount of cottonseed 
meal in animal rations during the summer months. Extreme 
cold appeared to increase the effects of gossypol in studies con- 
ducted by Schwartze and Alsberg (6). In face of these facts 
we believe that the deaths of our animals were due primarily 
to the cottonseed meal diets and were hastened by the extreme 
temperature change. Further evidence of this lies in the fact 
that none of the rats in the stock colony and only one of the rats 
receiving the autoclaved meal rations suffered the same conse- 
quences. The early deaths of the animals prevented conclusive 
results as to reproduction except as those animals receiving the 
autoclaved meal reproduced sooner and showed no abnormalities 
in the third generation. In no case have rats been raised through 
three generations on either the ‘‘raw”’ or extracted meals. 
Extraction of the meal was of little if any help in eliminating its 
toxicity. 


Cottonseed meal XXV 


This meal which showed only a trace of gossypol and 0.918 
per cent d-gossypol was used in the same and larger amounts. 
Its effects when compared to the same meal which had been 
autoclaved were manifested by slow growth and poor reproduc- 
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tion, although no deaths resulted. Extraction increased the 
value of the meal for growth and reproduction when the meal 
was used in the larger amounts, although the young reared did 
not make normal gains after weaning. When used in the smaller 
amounts as in ration XXIV, growth was normal with a high 
death rate among the young. 


Cottonseed meal XXX 


This meal which also showed a trace of gossypol and a d-gossy- 
pol content of 0.756 per cent proved to be the most toxic of the 
three. Such would be indicated from the color of the meal 
since the heat treatment at the oil mill if of short duration tends 
to destroy less gossypol and produce a lighter colored meal. 

Two of the animals receiving 35 per cent ‘‘raw’’ meal died 
after making fair growth, and only those receiving the autoclaved 
meal grew and reproduced satisfactorily. 

Increased amounts of the ‘‘raw’’ meal decreased the growth 
rate without producing any deaths but there was no reproduc- 
tion. The rapid decline of these animals indicates the presence 
of greater quantities of gossypol in the meal than were shown 
by the chemical determinations. 

Of the 19 rats receiving in their ration 35 to 45 per cent ‘‘raw”’ 
cottonseed meal over a period of two to six months, only 4 showed 
normal growth and 5 died as a result of the feeding. Among the 
11 rats receiving the same amounts of meal extracted with ether, 
there were 5 deaths and the growth rates showed a slight increase. 
Of the 17 rats receiving the autoclaved meal, only one died and 
all made normal growth, rearing their young in several instances 
through two generations. 

Reproduction was near normal only in the case of those animals 
fed the autoclaved meal, the 8 females in this group giving birth 
to 101 young as compared to 33 young born to the same number 
of females receiving the “‘raw’’ meal and 25 young from 5 females 
receiving the extracted meal. 
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SUMMARY 


A study was made of the effects of feeding cottonseed meal 
rations to experimental animals when the meal constituted from 
35 to 45 per cent of the diet. Growth and reproduction records 
of the animals were obtained over a period of five to six months. 
Three different cottonseed meals whose gossypol and d-gossypol 
contents had been estimated by chemical methods were employed 
and fed in three different forms; “raw” or as bought on the 
market, ether-extracted, and autoclaved. The meals were pre- 
pared in these forms for the purpose of altering their gossypol 
contents. 

The “raw” meals, which probably contained some “free” 
gossypol in the same form as it is found in the seeds although 
only traces could be detected by chemical methods, had a pro- 
nounced toxic effect as revealed in the slow growth of the animals 
and poor reproduction. 

Ether extraction of the meal which removes some of the gossy- 
pol in a proven toxic form, aided but little in preventing these 
injurious effects indicating that the insoluble form of gossypo! 
which occurs in relatively large amounts is also toxic. 

Autoclaving the moist meal which reduces its toxicity but did 
not entirely destroy the insoluble gossypol produced a feed which 
when properly supplemented afforded good growth and repro- 
duction. 

These results although perhaps not directly applicable, have 
an important bearing upon the feeding value and methods of 
preparation of cottonseed meal for all types of animals. 

In conclusion the author makes grateful acknowledgment to 
Dr. V. G. Heller and Dr. N. B. Guerrant for their constant in- 
terest and aid during the progress of these investigations with 
cottonseed meal. 
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PROCEEDINGS OF THE ANNUAL MEETING OF THE 
AMERICAN DAIRY SCIENCE ASSOCIATION 


aT East Lansinc, MICHIGAN, JUNE 22, 23 anp 24, 1927 


The summer meeting was held as planned at the Michigan 
Agricultural College June 22, 23 and 24. The program was 
arranged by the committee consisting of C. H. Eckles of Min- 
nesota, chairman, H. A. Ruehe of Illinois, and C. C. Hayden of 
the Ohio Experiment Station. 

The meeting was opened at 9:30, June 22 with Professor 
O. E. Reed of Michigan presiding. After a few remarks he 
introduced Dean Shaw who pointed out that the Michigan 
Agricultural College, established in 1857, was the first agri- 
cultural college in America. Since its establishment there has 
been added curricula courses in engineering, home economics, 
forestry, veterinary science and liberal arts in the order named. 
Dean Shaw mentioned that industrial wages in Michigan 
amounted to eight hundred million dollars a year, half of which 
goes for the products of the farms. Professor Reed then intro- 
duced Dean Phelan who gave a general talk on vocational 
teaching. President Fitch who had arrived now took the chair 
and introduced Professor Sherman who emphasized the funda- 
mentals in the curriculum for dairy manufacturing students and 
also recommended the consolidation of courses in technical dairy 
subjects. The discussion was entered into by Eckles, Savage, 
Reed, Regan, Guthrie and Davis. 

The afternoon session went off as scheduled with much in- 
terest in the papers and considerable discussion following each. 
The tour of the barns and explanation by Reed and Huffman of 
the voluminous mineral feeding trials in progress attracted 
much interest. 

On this same evening the staff of the Dairy Department of the 
Michigan Agricultural College entertained the visitors at the 
Woman’s Building from 8 to 10. 

Following the social entertainment there was a meeting of the 
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executive council of the association at which there were present: 
Fitch, Sherman, Guthrie, Frandsen, Eckles, Cramer, Reed, 
Ragsdale, Cave, Ruehe and White. There had been a desire 
expressed by a number to complete the program on Friday earlier 
than the scheduled time. To this end the executive committee 
voted to begin the morning session on Friday at 9:00, to con- 
dense the time allotted to the discussion on extension problems 
and begin the section sessions at 10:30 instead of 1:30 in the 
afternoon. This was presented at the convention on Thursday 
morning and adopted unanimously. 

As there were expressions of general satisfaction with the 
attendance and the program the executive committee discussed 
the matter of proclaiming this the annual meeting and of turning 
over the meeting at the National Dairy Show entirely to the 
Southern Division. After considerable discussion it was voted 
that the officers should plan for a summer meeting in 1928 as 
the annual meeting and that the present meeting be declared 
the annual meeting for 1927. This action was approved on 
Thursday morning by the convention. 

On Thursday Vice President Sherman presided. 

President Fitch appointed the following nominating com- 
mittee: W. M. Regan, Chairman, H. A. Ruehe, A. J. Cramer, 
C. E. Wylie and E. 8. Guthrie. In the afternoon this com- 
mittee made the following report which was adopted. For 
President, G. C. White, A. C. Ragsdale; for Vice President, A. C. 
Baer, W. J. Fraser; for Secretary-Treasurer, J. M. Sherman, 
R. B. Stoltz; for Editor of the JournaL or Darry ScrENcE, 
O. A. Dahlberg, J. H. Frandsen. 

All the papers on Thursday proved of vital interest and 
created as much discussion as the brief time would permit. Dr. 
Hood, Chief of the Division of Dairy Research, Dairy and Cold 
Storage Branch at Ottawa, Canada, was called upon and spoke 
briefly with reference to the quality and improvement control 
work that has recently been undertaken with Canadian export 
butter. 

Directly following this, the executive committee held a brief 
session. There were present at this session: Fitch, Cramer, 
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Frandsen, Ragsdale, Guthrie, Sherman and White. It was the 
sense of this meeting that the sections could elect their officers 
during the present sessions or at Memphis according to the 
time that seemed best to meet the convenience of the particular 
sections. The manufacturer’s section elected the following 
officers: Dr. W. V. Price, Chairman; and Professor P. 8. Lucas, 
Secretary. The other sections decided to elect officers for 1928 
at the National Dairy Show at Memphis in October. The 
committee had invitations before it for the 1928 meeting from 
the Ohio State University, University of Illinois, Cornell Uni- 
versity, University of Minnesota and University of Wisconsin. 

On Thursday evening a committee on entertainment of the 
Michigan Agricultural College Dairy Department furnished 
transportation out to Palmer Lake where a very satisfactory 
fish dinner was enjoyed followed by dancing at the lake pavilion. 

The Friday session was called to order by Mr. Cramer at 
9:00 o’clock. The Extension Conference held in Madison, Wis- 
consin in May was reported upon by A. C. Baltzer. R.H. Addy 
was called upon by the Chairman to explain some charts with 
reference to the extension work in the state of Michigan. O. E. 
Reed then spoke and he made a plea that very earnest thought 
be given to the development of plans vital to the improvement of 
dairy herds. He pointed out that advanced registry testing was 
not gaining ground and that the average breeder was today much 
more concerned with records made under herd conditions than 
he was in world records. Reed pointed out that there is much 
interest in some sort of a herd test plan by all the breed associa- 
tions. As is generally known, the Ayrshire Association has a 
herd test plan already in use and the Holstein Association at its 
June meeting appointed a committee, on which there are a 
number of Dairy Science Association members, to give thorough 
consideration to some type of herd test plan for the Holstein 
breeders. It is evident that this gives the Dairy Science Associa- 
tion an opportunity to give thorough consideration to this type 
of test and it is hoped that by its influence a uniform system of 
testing can be introduced into each of the breeds when they 
want to adopt a plan of this character. 


530 ANNUAL MEETING 


Eckles agreed that the cow test association idea does not com- 
pletely imply the significance of this type of work in herd im- 
provement and suggested that the name of these organizations 
be changed to Dairy Herd Improvement Associations to better 
represent the character and purpose of cow testing work. This 
proposal was seconded and voted after discussion by Ragsdale 
and Yapp. 

After the discussion by Potts and Beuchel of the Bureau of 
Agricultural Economics, U. 8. D. A., it was voted that it was the 
sense of the meeting that the executive committee should author- 
ize the organization of a section on Dairy Economics as soon 
as the necessary steps had been taken to comply with the consti- 
tutional requirements. 

It was moved by Ragsdale and voted that the Secretary be 
instructed to express the appreciation of the members to Dean 
Shaw of the Michigan Agricultural College and to Professor 
Reed and his staff for their efforts in making the meetings 
such a marked success. 

The complete program follows. 

G. C. Secretary. 


PROGRAM* 


Tue TEeaAcHING oF DarIRYING 


President J. B. Fitch presiding 


Vocational teaching.......... Dean Phelan, Education Dept., Mich. Agr. College 


Importance of the fundamentals in dairy instruction 
J. M. Sherman, Cornell Univ. 
Teaching cattle breeding.................... W. W. Yapp, University of Illinois 
Fitting our curriculum to meet the demands of industry 
H. A. Ruehe, University of Illinois 
The first course in dairying. What it should contain and how it should be 


H. P. Davis, University of Nebraska 
Demonstration of experimental work in progress at Michigan Experiment 


* Some of the papers and several abstracts of papers delivered at this meet- 
ing will appear in the Journal from time to time.—Ep1rTor. 
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ResEaRcH PRoGRAM 
J. M. Sherman, Vice-President, presiding 


The possibility of producing iodized milk; a progress report of the study 
of the iodine content of milk as affected by feeding iodine 
C. F. Monroe, Ohio Exp. Station 
The effect of high and low protein diets on growth and development of the 
S. W. Mead, Univ. of California 
High and low protein rations. ................ A. E. Perkins, Ohio Exp. Station 
The economic effect of contagious abortion 
R. F. Morgan, University of Nebraska 
Chemical sterilization in the dairy industry 
M. J. Prucha, J. M. Brannon, Univ. of Ill. 
The food value of milk as affected by rations. The effect of widely differing 
rations on the vitamin content of milk..W. E. Krauss, Ohio Exp. Station 
The adaptation of the MacDonald process for the removal of onion odor 
and flavor in milk in creamery practice....C. E. Wylie, Univ. of Tennessee 
Recent results concerning Vitamin B requirements for calves 
8. I. Bechdel, State College, Pa. 
Recent development in calcium and phosphorus metabolism 
C. F. Huffman, Mich. Exp. Station 
The effect of butterfat on overrun and quality 
P. S. Lucas, Michigan Exp. Station 
W. H. Martin, Kansas Exp. Station 
Research problems in dairy production on the Pacific coast 
W. M. Regan, Univ. of California 
Effect on the ice cream mix of adding gelatin and sugar at different times 
and of homogenizing before and after condensing 
J. C. Hening, Geneva, N. Y. Exp. Station 
Studies in the manufacture of cream and Neufchatel cheese 
J. C. Marquardt, Geneva, N. Y. Exp. Station 
The relation between pH and titratable acidity in milk 
P. F. Sharp and T. J. McInerney, Cornell Univ. 
Butter vs. oleo in the ricket control in pigs..E. L. Anthony, W. Va. Exp. Station 
A statistical study of the Babcock test..D. H. Nelson, California Exp. Station 
A successful attempt to improve the quality of creamery butter 
J. M. Thurston, Univ. of Minnesota 
Sorghum grains for growth and for milk production 
H. W. Cave, Kansas Exp. Station 


EXTENSION SECTION 
A. J. Cramer, Chairman Extension Section, presiding 


Report of the extension conference at Madison..O. E. Reed and A. C. Baltzar 
General discussion of extension problems. 
Reports from Bureau of Agr. Ex. Section of Marketing. 
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Joint Meetinae Propuction, ExTeNsION AND OrFiciAL TEsTING SECTIONS 


A. C. Ragsdale, Chairman Production Section, presiding 


Feeds and feeding laboratory.................. E. S. Savage, Cornell University 
Teaching dairy cattle judging.............. O. G. Schaefer, Univ. of Minnesota 
College Feed Conference Board and open formulae feeds 

A. R. Merrill, Conn. Agri. College 
Present day problem in official testing....................... General discussion 


MANUFACTURERS’ SECTION 
E. S. Guthrie, Chairman Manufacturers’ Section, presiding 


Physical factors influencing the formation and fat content of cream sepa- 
rated from milk by gravity..H. C. Troy and P. F. Sharp, Cornell University 
The oxidation of fat in relation to the keeping qualities of dairy products 
G. E. Holm, U. 8. D. A. 
The comparison of the methylene blue reductase test with bacterial counts, 
acidity and sediment tests.................. A. 8. Ambrose, Univ. of Illinois 
Composition and shrinkage of creamery print butter in relation to working 
V. C. Manhart, Purdue University 
Factors affecting the whipping qualities of ice cream mixes 
H. H. Sommer, University of Wisconsin 
Hydrogen-ion concentration in cold storage butter 
E. H. Parfitt, Purdue University 
The effect of freezing milk before and subsequent to pasteurization on the 
physical properties of milk.......... W. H. E. Reid, University of Missouri 
The relation of acidity of cream to the quality of butter with special con- 
sideration for variations in the acidity below aad above 0.3 per cent 
W. White, U.S. D. A. 
The development of dairying in the Pacific Northwest 
J. A. Nelson, Montana Exp. Station 


MEMBERSHIP LIST FOR 1927, THE AMERICAN DAIRY 
SCIENCE ASSOCIATION 


Department of Agriculture, Nashville, Tenn. 

AppineTon, LAURENCE H........... Michigan Agricultural College, East Lan- 
sing, Mich. 

Extension Dairyman, 420 Elm Street, 
Kalamazoo, Mich. 

N. Y. 

Auzamora, Barto.omge, Jr..........P. O. Box 343, Mayaguez, Porta Rico. 

ANDERSON, E. O..................... Storrs, Conn. 


ciation, 910 So. Michigan Avenue, 
Chicago, 


Morgantown, W. Va. 

Dairy Extension, State College, Raleigh, 
N.C. 

ASHTROTH, FRANK B................ 1437 Chelmsford Avenue, St. Paul, Minn. 

Dairy Husbandry Department, Moscow, 
Idaho. 

Dairy Industry, Cornell University, Ithaca, 
¥. 

Dairy Department, Stillwater, Okla. 

408 Y. M. C. A., Vincennes, Ind. 

BauMANN, ARNOLD W............... c/o Arthur Harris Co., 212-218 Curtis 
Street, Chicago, Ill. 

c/o Eastern Dairies Inc., 134 Cass Street, 
Springfield, Mass. 

Department of Dairying, Oklahoma Agri- 
cultural and Mechanical College, Still- 
water, Okla. 

gs re c/o The DeLaval Separator Company, 600 
W. Jackson Boulevard, Chicago, Ill. 

University of Minnesota, St. Paul, Minn. 

1357 Park Road, Washington, D. C. 

College of Washington, Pullman, Wash. 

Benwertcs, Paus B................. c/o Walker Gordon Laboratory Company, 
303 West Maple Avenue, Langhorne, Pa. 

BENNETT, FREDERICK W............. Dairy Department, c/o Georgia State 
College of Agriculture, Athens, Ga. 

Benton, Miss ANNE G.............. Research Laboratory, United States Bureau 
of Dairy Industry, Washington, D. C. 
533 


JOURNAL OF DAIRY SCIENCE, VOL. X, NO. 6 


534 AMERICAN DAIRY SCIENCE ASSOCIATION 


c/o Golden State Milk Products Company, 
425 Battery Street, San Francisco, Calif. 

Middlesex, Vt. 

Dairy Department, Stillwater, Okla. 

Dairy Husbandry Department, State Col- 
lege, Pa. 

Boupewyns, CELESTIN.............. R. R. 1, Box 145, Westwood, N. J. 

ree or Beatrice Creamery Company, 1526 South 
State Street, Chicago, Ill. 

745 North Avenue, Bridgeport, Conn. 

eee Oregon Agricultural College, Corvallis, Ore. 

eer Dairy Department, University of Illinois, 
Urbana, IIl. 

Bumup, Geneva, N. Y. 

Department of Dairy Industry, Cornell 
University, Ithaca, N. Y. 

Expert S................. St. Albans, Vt. 

City Consumers Company, Paducah, Ky. 

ET 116 Bluemont, Manhattan, Kan. 

Brown, Hamu L................. Extension Dairyman, Gainesville, Fla. 

Ewell Farm, Spring Hill, Tenn. 

Agricultural College, Winnipeg, Canada. 

State College, Pa. 

Dairy Department, West Lafayette, Ind. 

Buckigy, Dorotuy M.............. Connecticut Dairy and Food Council, 
Hartford, Conn. 

Department of Dairy Husbandry, Penn- 
sylvania State College, State College, Pa. 

Bunpick, HOWLAND.............008: Rhode Island State College, Kingston, R. I. 

ere ree Associate Professor of Dairying, 266 Crest- 
view Road, Columbus, Ohio. 

Dairy Department, East Lansing, Mich. 

a New Jersey Agricultural Experiment Sta- 
tion, New Brunswick, N. J. 

Climax Creamery, Shawnee, Okla. 

Department of Animal and Dairy Hus- 
bandry, University of Vermont, Burling- 
ton, Vt. 

Purdue University, West Lafayette, Ind. 

Dairy Department, Manhattan, Kan. 

Company, Lebanon, Ind. 

er Castles Ice Cream Company, 19 to 49 


Loretta Avenue, Irvington, N. J. 


MEMBERSHIP LIST FOR 1927 535 

eer Huntington County Farm Bureau, Hunt- 
ingdon, Pa. 

Dairy Department, State College, Raleigh, 
N. C. 

Philadelphia Interstate Dairy Council, 1211 
Arch Street, Philadelphia, Pa. 

Dairy Department, Corvallis, Ore. 

Dairy Division, University Farm, St. Paul, 
Minn. 

Secretary, Ayrshire Breeders’ Association, 
Brandon, Vt. 

New Brunswick, N. J. 

208 N. Murray Street, Madison, Wis. 

vice, Chicago, Ill. 

Orono, Maine. 

ee University of Wisconsin, Madison, Wis. 

Cummines, CHas. H................. Peterboro, N. H. 

Cunninenam, O. C...........0.0000% New Mexico College of Agriculture, Dairy 

Department, State College, N. Mex. 

Cunninonam, W.S................. University of Arizona, Tucson, Ariz. 

Experiment Station, Geneva, N. Y. 

175 Franklin Street, New York, N. Y. 

Dames, Dairy Department, State College, Pa. 

Blue Valley Creamery Company, Chicago, 
Ill. 

College Station, Tex. 

Dairy Department, College of Agriculture, 
Lincoln, Nebr. 

State College, Durham, N. H. 

Agriculture College, N. D. 

Dairy Department, State College, Pa. 

University of Nebraska, Lincoln, Nebr. 

Ohio State University, Columbus, Ohio. 

California Agricultural College, Davis, 
Calif. 

507 E. 50th Street, N. Portland, Ore. 

ere Fayetteville, Ark. 

69 Reservoir Street, Lawrence, Mass. 

Professor Dairy Husbandry, Alabama Poly- 
technic Institute, Auburn, Ala. 

EcKELMAN, CHARLES................ 35 E. 32nd Street N., Portland, Ore. 

University Farm, St. Paul, Minn. 

Exv.ensencsr, H. B................. University of Vermont, Burlington, Vt. 


re Dairy Department, Pullman, Wash. 


536 AMERICAN DAIRY SCIENCE ASSOCIATION 


ee eee Department of Dairy Husbandry, Uni- 
versity of Missouri, Columbia, Mo. 

er rere Walker Hill Dairy, Frederick, Md. 

: Agricultural College, East Lansing, Mich. 

Letz Manufacturing Company, Crown 
Point, Ind. 

eS eer University of California, Box 201, Davis, 
Calif. 

Kansas State Agricultural College, Man- 
hattan, Kan. 

Dairy Manufacturing Specialty, Box 33, 
Agricultural and Medical College, Miss. 

biittchinnsdaatwewnseiiale Department of Dairy Husbandry, Man- 
hattan, Kan. 

Department of Agriculture Extension, 
Pennsylvania State College, State Col- 
lege, Pa. 

Davis, Calif. 

ree Institute of Nutrition, State College, Pa. 
University Extension Division, Boise, 
Idaho. 

Massachusetts Agricultural College, Am- 
herst, Mass. 

University of Illinois, Urbana, 

Frevert, G. E......................California Central Creameries, Newman, 
Calif. 

c/o Minnesota Cooperative Creameries, 
Minneapolis, Minn. 

New Hampshire College, Durham, N. H. 

4001 Hillsdale Road, Baltimore, Md. 

Delavan, Wis. 

ere Pier 4 South Wharves, Delaware Avenue 
and Chestnut, Philadelphia, Pa. 

Dairy Extension, Pennsylvania State Col- 
lege, State College, Pa. 

Girrorp, WARREN.................. University of Missouri, Columbia, Mo. 

Dairy Department, East Lansing, Mich. 

 ctdninsnscceccesssenn University of British Columbia, Vancouver, 
B. C., Canada. 

c/o J. C. Marlow Company, 428 S. Front 
Street, Mankato, Minn. 

Dairy Department, Iowa State College, 
Ames, Iowa. 

Bureau of Dairying, Washington, D. C. 

Calif. Central Creamery Company, 417 


Market Street, San Francisco, Calif. 


MEMBERSHIP LIST FOR 1927 537 


Street, San Francisco, Calif. 
Chief of Dairy Husbandry, Purdue Uni- 


versity, Agricultural Experiment Sta- 
tion, Lafayette, Ind. 


State College, Raleigh, N. C. 

State Extension Creamery, Alberta Lea, 
Minn. 

re University of Minnesota, St. Paul, Minn. 

ere Cornell University, Ithaca, N. Y. 

Akron Pure Milk Company, Akron, Ohio. 

Russ Brothers Ice Cream Company, Harris- 
burg, Pa. 

Iowa State College, Ames, Iowa. 

Box 834, Detroit, Mich. 

c/o The Dairy Farmer, Des Moines, Iowa. 

Harrison, Hartman K............. Linden Avenue and Dolphin Street, Balti- 
more, Md. 

Hanvey, College Park, Md. 

Thompson Falls, Mont. 

University of Wisconsin, Madison, Wis. 

Experiment Station, Wooster, Ohio. 

Michigan Agricultural College, East Lans- 
ing, Mich. 

Heineman, Henry E. O............ The Creamery and Milk Plant Monthly, 
327 South LaSalle Street, Chicago, Ill. 

po ere College of Agriculture, Morgantown, W. Va. 

a New York Experiment Station, Geneva, 

Horlick’s Malted Milk Company, 1406 
Carlisle Avenue, Racine, Wis. 

Blacksburg, Va. 

Dairy Commissioner’s Office, Ottawa, 
Canada. 

Cornell University, Ithaca, N. Y. 

New York Experiment Station, Geneva, 

Canes Dairy Department, M. A. C., East Lansing, 
Mich. 

c/o Carl Gluns, Clinton Street, Galeton, Pa. 

pr University of Wisconsin, Madison, Wis. 

c/o Blue Valley Creamery, Chicago, ILIl. 


Quincy, Ill. 


538 AMERICAN DAIRY SCIENCE ASSOCIATION 


Dairy Department, University of Wiscon- 
sin, Madison, Wis. 

pO Extension Division, Corvallis, Ore. 

618 E. High Street, Mt. Vernon, Ohio. 

Canada. 

Jounson, Ropert E...............- Storrs, Conn. 

910 L. and J. Band Building, Iowa State 
Dairy Association, Waterloo, Iowa. 

Inspector of Milk, Health Department, City 
Hall, Newport, R. I. 

Dairy Department, Oregon Agricultural 
College, Corvallis, Ore. 

Ns cetGincxasinesetieee Extension Specialist in Dairy, State College 
of Washington, Pullman, Wash. 

c/o J. B. Ford Company, Wyandotte, Mich. 

716 Clermont Street, Antigo, Wis. 

103 Birchwood Avenue, Longmeadow, Mass. 

SS reer Essex County Hospital, Cedar Grove, N. J. 

c/o Gridley Dairy Company, Milwaukee, 
Wis. 

Fraser Valley Milk Producers, Vancouver, 
BR. C., Canada. 

University of British Columbia, Vancouver, 
Canada. 

Dairy Department, Pullman, Wash. 

c/o Moore-Ross Milk Company, Columbus, 
Ohio. 

Kocunetser, Don S................. The Ohio State University, Columbus, 
Ohio. 

-Ohio Agricultural Experiment Station, 
Wooster, Ohio. 

Vt. 

a Department of Animal Husbandry, Kings- 
ton, R. I. 

Division of Dairying, Clemsen College, 
S. C. 

Dairy Division, U. S. D. A., Washington, 
D. C. 

G..... State College, Brookings, S. D. 

Luemxus., HENRY.................. 73 Howell Street, Rochester, N. Y. 

Bureau of Dairy Industry, P. O. Box 5, 


Brentwood, Md. 
2008 Pine Street, St. Louis, Mo. 


MEMBERSHIP LIST FOR 1927 539 


Linpquist, Harry G................ Massachusetts Agricultural College, Am- 
herst, Mass. 

Ee Massachusetts Agricultural College, 
Amherst, Mass. 

Dairy Department, Manhattan, Kan. 

Secretary, International Milk Dealers Asso- 
ciation, 139 N. Clark Street, Chicago, Ill. 

58 Adella Avenue, West Newton, Mass. 

Loveuary, Ivan H................. 418 N. 34th Street, Corvallis, Ore. 

kr University of Vermont, 101 Henry Street, 
Burlington, Vt. 

Assistant Professor Dairy Husbandry, 
Kansas State Agricultural College, Man- 
hattan, Kan. 

Bureau of Dairying, U. S. D. A., Washing- 
ton, D. C. 

Dairy Division, Washington, D. C. 

Taos. Department of Dairy Industry, Ithaca, 
N. Y. 

McIntyre, Howarp H.............. Dairy Products Merchandising, P. O. Box 
819, Detroit, Mich. 

80 E. Jackson Street, Chicago, Ill. 

MoWnonrmn, G. Milledgeville, Ga. 

herst, Mass. 

EE ee Division of Dairy Husbandry, University 
Farm, St. Paul, Minn. 

Ee ee Dairy Department, West Lafayette, Ind. 

New York Experiment Station, Geneva, 
N. Y. 

1043 18th Avenue, Minneapolis, Minn. 

Manrm, Dairy Husbandry Department, Kansas 
Agricultural College, Manhattan, Kan. 

Masvrovsky, BENJAMIN............ 797 E. 166th Street, New York, N. Y. 

2032 F. Street, N. W., Washington, D. C. 

College Park, Md. 

Meap, Sy.LvesTer W................ c/o Agricultural Experiment Station, 
Davis, Calif. 

1445 Rhode Island Avenue, Washington, 
D. C. 

Capitol Dairy, 315—16th Street, Sacramen- 
to, Calif. 

Extension Dairyman, Connecticut Agri- 
cultural College, Storrs, Conn. 


and Chestnut Streets, Philadelphia, Pa. 


) 


540 AMERICAN DAIRY SCIENCE ASSOCIATION 


Chr. Hanson’s Laboratory, Incorporated, 
Little Falls, N. Y. 

Agricultural College, Miss. 

University of Nebraska, Department of 
Dairy Husbandry, Lincoln, Nebr. 

Geneva, N. Y. 

Morrow, KENNETH................- Clemsen College, S. C. 

Iowa State College, Ames, Iowa. 

Morton, Exar Easthampton, Mass. 

W Huntley Experiment Farm, Huntley, Mont. 

Department of Food and Drugs, Room 152 
State House, Indianapolis, Ind. 

Mupag, Courtianp S............... Davis, Calif. 

Dairy Department, University of Mary- 
land, College Park, Md. 

National Dairy Council, 910 S. Michigan 
Avenue, Chicago, Ill. 

Y. 

544 Washington Boulevard, Chicago, IIl. 

Department of Dairy Husbandry, St. 
Paul, Minn. 

Dairy Division, University Farm, Davis, 
Calif. 

Montana State College, Bozeman, Mont. 

College of Agriculture, Urbana, IIl. 

J. 101 Brooks Avenue, Burlington, Vt. 

c/o Corium Farms, Fon Du Lac, Wis. 

NussporFER, Pau A............... Chemist, Laboratory Products Company, 
Mason, Mich. 

3022 Porter Street, N. W., Washington, 

Milk Producers Cooperative, Wankesha, 
Wis. 

Ouson, Norman E..............0-3- Wichita Creamery Company, Wichita, Kan. 

Brookings, S. D. 

P. QO. Box 2006, Miami, Fla. 

rere Purdue University, West Lafayette, Ind. 

Pannen, Engineer Building, Main and Orange 
Streets, Jacksonville, Fla. 

University of Maryland, College Park, Md. 

Experiment Station, Wooster, Ohio. 


MEMBERSHIP LIST FOR 1927 541 


University Farm, Dairy Department, St. 
Paul, Minn. 

Paris, Cummmnr Junior Dairy Technologist, California Ex- 
periment Station, Davis, Calif. 

New Hampshire State Dairy Inspector, 40 
Kimball Street, Concord, N. H. 

State Chemist, 875 16th Street, Boulder, 
Colo. 

pe Health Officer, Montclair, N. J. 

Department of Agriculture, Washington, 
D. C. 

Strong Memorial Hospital, Department of 
Vital Economics, Rochester, N. Y. 

Cornell University, Ithaca, N. Y. 

University of Illinois, Department Dairy 
Husbandry, Urbana, 

521 Hall Building, Kansas City, Mo. 

ven University of Missouri, Columbia, Mo. 

Dairy Department, Cornell University, 
Ithaca, N. Y. 

iiienincacesswsnesiedseeted Dairy Department, East Lansing, Mich. 

Dairy Department, Columbia, Mo. 

Agricultural Experiment Station, Davis, 
Calif. 

University of Illinois, Urbana, IIl. 

Laboratory Products Company, Mason, 
Mich. 

Dairy Department, State College, Pull- 
man, Wash. 

University of Idaho, Moscow, Idaho. 

< University of California, Davis, Calif. 

Rozspers, WatTsr R................ Assistant in Dairy Husbandry, New Jersey 
Agricultural Station, New Brunswick, 
N. J. 

Bureau of Dairying, Washington, D. C. 

Cornell University, Ithaca, N. Y. 

Dairy Department, College of Agriculture, 
Urbana, 

State College, Raleigh, N. C. 

Department of Animal Husbandry, Ohio 
State University, Columbus, Ohio. 

Rosser Milk Dealer, 571 Salem Street, Bradford, 


Mass. 


; 


542 AMERICAN DAIRY SCIENCE ASSOCIATION 


University Farm, St. Paul, Minn. 

Department of Dairying, University of 
Alberta, Edmonton, Alberta, Canada. 

Cornell University, Ithaca, N. Y. 

Dairy Industry Building, Ithaca, N. Y. 

ee Eccleston, Md. 

State College, Pa. 

Extension Department, Storrs, Conn. 

Suatar, Epwamp The Olson Publishing Company, 5th and 
Cherry Streets, Milwaukee, Wis. 

Department of Dairying, University of 
Vermont, Burlington, Vt. 

Dairy Department, University of Wis- 
consin, Madison, Wis. 

Spitzer, GEORGE............ okvkanen Purdue University, Agricultural Experi- 
ment Station, Lafayette, Ind. 

2115 W. Market Street, York, Pa. 

Dairy Department, Louisiana State Uni- 
versity, Baton Rouge, La. 

er eee Cornell University, Dairy Building, Ithaca, 

University of Arkansas, Fayetteville, Ark. 

Srituman, Miss Guapys............. 425 Sterling Court, Madison, Wis. 

Dairy Department, Ohio State University, 
Columbus, Ohio. 

Research Laboratory, Dry Milk Company, 
Bainbridge, N. Y. 

Surermeister, L. A...............- P. O. Box 944, Dayton, Ohio. 

Swart, Wauter W...............00 Bureau of Dairying, United States Depart- 
ment of Agriculture, Washington, D. C. 

Dairy Department, State College, Pa. 

Tarzor, A................- State College, Pa. 

culture, Washington, D. C. 

Paul, Minn. 

Tosias, James HENRY.............. c/o Wm. Carlisle, Austin, Ind. 

po ee Dairy Specialist, Montana State College, 
Bozeman, Mont. 

Trout, G. MaLoouM. .............0- West Virginia University, Morgantown, 
W. Va. 

Cornell University, Ithaca, N. Y. 

University of California, Davis, Calif. 

c/o Urner Barry Company, 173 Chambers 
Street, New York City. 

Van LanaeE, Dairy Efficiency Expert, Soledud, Calif. 

President, American Dry Milk Institute, 


160 N. LaSalle Street, Chicago, Ill. 


MEMBERSHIP LIST FOR 1927 543 


Waren, University of Arkansas, Fayetteville, Ark. 
2217 Scudder Avenue, St. Paul, Minn. 
Iowa State College, Ames, Iowa. 

Cranence W.............:. University of Missouri, Columbia, Mo. 
Wetcna, R. R........................Dairy Extension Specialist, State College, 
Pa. 

Chestnut Farms Dairy, Washington, D. C. 

Secretary, Ohio Dairy Products Associa- 
tion, 5 E. Long Street, Columbus, Ohio. 

Cornell University, Dairy Building, Ithaca, 
A 

Storrs, Conn. 

Bureau of Dairying, Washington, D. C. 

Smith Hall, Purdue University, Lafayette, 
Ind. 

Purdue University, West Lafayette, Ind. 

PAGE Superintendent of Advanced Registry, 
Pennsylvania State College, State Col- 
lege, Pa. 

Cornell University, I‘haca, N. Y. 

National Farm School, Doylestown, Pa. 

Bureau of Dairying, Washington, D. C. 

Telling-Belle Vernon Laboratory Products 
Company, Cleveland, Ohio. 

University of Tennessee, Knoxville, Tenn. 

Arctic Dairy Products Company, 3345 


Grand River Avenue, Detroit, Mich. 


ASSOCIATE MEMBERSHIP LIST, 1927 


University of California (Scholarship award 
—1927). 

McCormick, Henry F.............. 1004 Downtown Y. M.C. A., Pittsburgh, Pa. 

Connecticut Agricultural College. 

Towa State College. 

Shelton, Wash. 


University of Missouri 


ALLEN, Nat LEE L. B. 
Catioway, K. C. Kocuer, D. 8. Skinner, G. R. 
Cattoway, Ramon C. Lemar, SpENNEY, Perry C. 
Cowssr, N. N. Logan, E. A., JR. Sr. Ciarr, Rosy V. 
Davis, T. U. Muttens, A. T. WrINELE, Noste D. 
Fort, Russe.u M. Pau tune, J. R., JR. 


V. L. Russ, Joun H. 


544 AMERICAN DAIRY SCIENCE ASSOCIATION 


University of Minnesota 
Cuovu, YUNG-TIAO GaRNER, FranK H. VENSKE, WALTER J. 
Haroup H. HANSEN, WILMER J. Wart, A. L. 
CuristGau, THzopore Lusy, Danie. J. 
Farrar, Ropert M. Rysere, Mitton E. 


Pennsylvania State College 


ALBERTSON, J. T. FARRELL, M. A. Marsuatt, C. E. 
Bennett, L. A. Hingtey, K. J. Morrow, F. W. 
Berry, M. H. Hummer, G. C. Moyer, T. R. 
CHAMBERLIN, G. W. Hummer, R. W. Peters, R. R. 
ConneELL, B. H. Donatp S. Putpps, W. L. 
Davis, A. F. Lerenry, T. C. Wiurams, O. W. 
Dromeo.p, C. W. Leprer, WILLIAM 

State College of Washington 
Brown, Bert NEWELL, TED Srrou, Roy 
Dwyer, CarroL Nims, CHARLES THaanuMm, FRED 
ESTERGREEN, CLARENCE OLSON, EMANUEL Tucker, LAWRENCE 
FEenTON, Fioyp Ross, ELMER Wa.po, Don 
SAMUELSON, GEO. We Ropney 


LorEEN, Oscar SporsEEN, STANLEY 


ABNORMAL fermentation in 
Swiss cheese, The use of various 
forms of oxygen in the treatment 


53 
Acid in milk, The formation of, by 

Acid production in heated milk 

343 
Adulteration of milk.............. 83 


Adulterating sulphuric acid so as 
to increase Babcock test reading, 
Further investigations with..... 261 
American Dairy Science Associa- 
tion, Membership list 1927... ... 533 
American Dairy Science Associa- 
tion, Proceedings of the annual 


American Dairy Science Associa- 
tion, Proceedings of the annual 


American Dairy Science Associa- 
tion, Summer meeting, An- 
190 

Annual meeting of the American 
Dairy Science Association, 1926, 


Annual meeting of the American 
Dairy Science Association, 1927, 


BABCOCK test reading, Further 
investigations with adulterat- 
ing sulphuric acid so as to 


Bacterial analyses of market milk, 
A study of methods for......... 269 
Bacteriological methods of examin- 
460 
Becker, R. B., Ecxies, C. H., and 
4 Paumer, L. 8S. Effect of min- 
eral deficiency on the yield and 
composition of cow’s milk...... 169 


INDEX TO VOLUME X 


Benton, ANNE G., and WHITTIER, 
E. O. The formatior of acid 
in milk by heating.............. 126 
Benton, ANNE G., and WHITTIER, 
E. O. The rate of acid produc- 
tion in heated milk............. 343 


Borer, A. J., Marueson, K. J., 
and WarREN, Donatp H. The 
use of various forms of oxygen 
in the treatment of abnormal 
fermentation in Swiss cheese... 53 

Brannon, J. M., and Prucua, M. 

J. The effect of the pasteuriza- 
tion temperature on individual 
germs found in milk............ 263 

Breep, R. S. Bacteriological 

methods of examining ice 


Bucuanan, J. H., and Peterson, 
E. E. Buffers of milk and 
224 
Butterfat, A method for the sa- 
ponification of, for determining 
the Reichert Meissl number.... 193 
Buffers of milk and buffer value.. 224 
Butter, Mold and yeast counts and 
their relation to the composition 


ALCIUM chloride, Concerning 
the addition of, to milk for 


Calcium chloride, Increasing the 
yield of cheese by the addition 


Calves, 
for, tested by live weight 


Calves, The relation of sunlight to 
the growth and development of. 87 


545 


meeting, 1927............. 
Proceedings of the........ .. 176 
cheese making.......... 373 
|| 


546 INDEX 

Camembert cheese from  pas- products. III. The pink yeasts 
aio avccevwseeoes 448 common in milk and cream..... 210 

Cheddar cheese from pasteurized Cottonseed meal, Further observa- 
Rae eee 155 tions in eliminating the toxicity 

Cheese, Camembert, from pas- 519 
448 Cream cheese of the Neufchatel 


Cheese, Cheddar, from pasteurized 

i 155 

Cheese, cream, of the Neufchatel 
type, A new method of manu- 


Cheese, Increasing the yield of, 
by the addition of calcium 
chloride to milk................ 396 
Cheese investigations, Soft........ 309 
Cheese making, Concerning the 
addition of calcium chloride to 


Cheese, Swiss, The use of various 
forms of oxygen in the treatment 
of abnormal fermentation in.... 53 
Cheeses, Some observations on the 


freezing points of various....... 331 
Cuark, W. MAnsFietp. ‘‘Syn- 

thetic Milk’’ as a basis for re- 


Conformation and anatomy of the 
dairy cow, Relation of, to her 
milk and butterfat producing 
capacity. Udder capacity and 
1 

R. G., and G. 

C. A mechanical device for in- 
creasing the accuracy in the feed- 
ing of hay to experimental 


Lesuiz H. A study of 
methods for bacterial analysis of 
269 

Core.anp, Lynn. Inheritance of 
butterfat percentage in Jersey 


Corpes, W. A., and Hammer, B. 
W. Studies on yeasts in dairy 
products. II. General group- 


ing of the more numerous types.. 50 
Corpss, W. A., and Hammer, B. 
W. Studies on yeasts in dairy 


type, A new method of manu- 


Cream plug, The. Its causes and 

Cream, Some observations on the 
freezing point of, and its use in 
detecting added water.......... 353 


DDAHLBERG, A.C. Anewmeth- 
od of manufacturing cream 
cheese of the Neufchatel type.. 106 
83 
Dairy products, A method of inter- 
preting the scores of judges of.. 41 
Dairy products, Studies on yeasts 


Dairy rations, The non-protein 
nitrogen in certain, and the par- 
tition of nitrogen in the urine 
produced thereon............... 400 

DeysHer, E. F., GREENBANK, 
Greorce~ R., STEeINBARGER, 
Mase. C., and Hotm, 
E. The effect of heat treatment 
of skimmilk upon the baking 
quality of the evaporated and 

Doan, F. J. Some observations on 
the freezing point of cream and 
its use in detecting added water.. 353 


Doan, F. J. ‘‘Viscolized’’ milk 
and its detection............... 501 


C. H., and Gutiicxson, 

T.W. The relation of sunlight 

to the growth and development 
87 

Ecxues, C. H., Brecker, R. B., 

and Patmer, L. S. Effect of 

mineral deficiency on the yield 
and composition of cow’s milk.. 169 


| 
Creamery operation, A statistical 


INDEX 


Ecxuzs, C. H., Guiuicxson, T. 
W., and Near, W. M. Main- 
tenance requirements for calves 
tested by live weight methods... 431 

W. F., Sprrzer, Geo., and 
Parritt, E.H. A study of the 
proteolytic action of certain 
specific organisms on milk pro- 
teins in milk and synthetic 
15 

W. F., and Sprrzer, 

Grorce. A method for the sa- 

ponification of butterfat for 

determining the Reichert Meissl 

193 


FAT secretion, Persistency of, 
during the lactation period as 
affected by age................. 95 
Fats in dry whole milks, Varia- 
tions in the susceptibility of the, 
to oxidation when stored at vari- 
ous temperatures and in various 
33 
Fay, A. C., Fasran, F. W., and 
Hammer, B. W. Bacteriological 


methods of examining ice 
460 
“Flaky” milk, A study of......... 439 


Flax, The effect of ground, upon 
the quantity and quality of 
70 

FRANDSEN, J. H. Book review... 192 

Freezing point of ice cream mixes, 

On the calculation of the, and of 
the quantities of ice separated 
during the freezing process..... 300 

Freezing points of various cheeses, 
Some observations on the....... 331 

Freezing point of cream, Some 
observations on the, and its use 
in detecting added water........ 353 


GAINES, W. L. Milk yield in 
relation to recurrence of con- 


547 


Wiiturs D. Further ob- 
servations in eliminating the 
toxicity of cottonseed meal... .. 519 

Gelatin in ice cream, The réle of. 202 

Graphical method of proportioning 
and standardizing ice cream 


292 
Graphical standardization of con- 
densed milk products........... 377 


GREENBANK, GeorGE, R., Howm, 
E., and Wricut, P. A. 
Variations in the susceptibility 
of the fat in dry whole milks to 
oxidation when stored at various 
temperatures and in various at- 


GREENBANK, GeorGE R., 
BARGER, C., DeysHEr, 
E. F., and E. 
The effect of heat treatment of 
skimmilk upon the baking 
quality of the evaporated and 


Guernsey sires, A comparison of. 
III. Based upon the average per- 
sistency of fat secretion during 
the lactation of the daughters.. 479 

Gutuicxson, T. W., and Ecxxzs, 

C. H. The relation of sunlight 
to the growth and development 
87 

Gutuicxson, T. W., Ecxuzs, C. H. 
and Neat, W.M. Maintenance 
requirements for calves tested 


by live weight methods......... 431 
GurTurre, E. 8. A statistical study 
of creamery operation.......... 250 


HAMMER, B. W., and Corpes, 
W. A. Studies on yeasts in 
dairy products. II. General 


grouping of the more numerous 

50 
Hammer, B. W., and Corpgs, W. 

A. Studies on yeasts in dairy 

products. III. The pink yeasts 

common in milk and cream..... 210 


| | 
dried 300 


548 


Heat treatment of skimmilk, The 
effect of, upon the baking quality 
of the evaporated and dried 


335 
HocustrasserR, WALTER, and 
Pricps, Waiter V. Camem- 


bert cheese from pasteurized 
Geo. E., Wriacut, P. A., 
and GREENBANK, GrorGE R. 
Variations in the susceptibility 
of the fat in dry whole milks to 
oxidation when stored at various 
temperatures and in various 
33 
Houm, Greorce E., GREENBANK, 
Georce R., STEINBARGER, 
Maset C., and Deysuer, E. F. 
The effect of heat treatment of 
skimmilk upon the baking qual- 
ity of the evaporated and dried 


Hunziker, O. F., and Nissen, B. 
H. Lactose solubility and lac- 


tose crystal formation. II. 

Lactose crystal formation...... . 139 
[CE cream, A volume weight 

232 


Ice cream, Bacteriological methods 


Ice cream mixes, A _ graphical 
method of proportioning and 


Ice cream mixes, On the calcula- 

tion of the freezing point of, and 

of the quantities of ice separated 

during the freezing process.. ... 300 
Ice cream, The réle of gelatin in.. 202 
Influence of two planes of feeding 

and care upon milk production. 283 
Inheritance of butterfat percent- 

age in Jersey cows.............. 
International dairy exhibit....... 192 
Interpreting the scores of judges of 

dairy products, A method of.... 41 


INDEX 


JENKINS, E. W. A photographic 
method for obtaining accurate 


measurements of animals....... 45 
Jersey cows, Inheritance of butter- 
fat percentage in............... 344 


Jones, F. and Lirriz, 
B. A study of “Flaky” milk... 439 
Judges of dairy products, A 
method of interpreting the scores 
41 


KNAYSI, Gzorces, and Netson, 

J. D. Increasing the yield of 
cheese by the addition of calcium 
chloride to milk. ............... 396 

Krauss, W. E. The non-protein 
nitrogen in certain dairy rations 
and the partition of nitrogen in 
the urine produced thereon..... 400 


LACTOSE crystal formation.... 139 


LeiauTon, ALAN. Separation of 
cane sugar from water ice...... 219 

LergHTon, ALAN. On the calcula- 
tion of the freezing point of ice 
cream mixes and of the quanti- 
ties of ice separated during the 


Paut D. Some observations on 
the freezing points of various 


Litriz, B., and Jongs F. 
S. A study of ‘Flaky’ milk... 439 


Macy, H. Mold and yeast 
counts and their relation to 

the composition of butter....... 384 
Maintenance Requirements for 
calves tested by live weight 


Marquarpt, Junius CHARLES. 
Soft cheese investigations. ..... ‘ 
Marueson, K. J., Boyur, A. J., 
and WARREN, Donatp H. The 
use of various forms of oxygen 


309 


— 
freezing process................. 300 
LeigHTon, ALAN, and WarTson, 
| 


INDEX 


in the treatment of abnormal 
fermentation in Swiss cheese.... 53 
Measurements of animals, A photo- 
graphic method for obtaining 
Mechanical device for increasing 
the accuracy in the feeding of 
hay to experimental animals, A. 513 
Membership list of the American 
Dairy Science Association, 1927. 533 
Milk, Adulteration of............. 83 
Milk, Buffers of, and buffer value. 224 
Milk, cow’s, Effect of mineral de- 
ficiency on the yield and compo- 
Milk, ‘‘Flaky,’’ A study of........ 439 
Milk, market, A study of methods 
for the bacterial analyses of.... 269 
Milk, pasteurized, cheddar cheese 


Milk production, Influence of two 
planes of feeding and care 


Milk proteins in milk and synthetic 
butter, A study of the proteoly- 
tic action of certain specific 
15 

Milk secretion and udder capacity. 
Relation of conformation and 
anatomy of the dairy cow to her 
milk and butterfat producing 


Milk, The effect of the pasteuriza- 
tion temperature on individual 


263 
Milk, The formation of acid in, by 
126 


Milk, The immediate influence of 
feeds upon the quantity and 
quality of cow’s, I. The effect 
70 

Milk, ‘‘Viscolized’”’ and its de- 


Milk yield in relation to recurrence 


JOURNAL OF DAIRY SCIENCE, VOL. X, NO. 6 


549 


Miner, F. W., and Turnsow, G. 
D. The réle of gelatin in ice 


Mineral deficiency, Effect of, on 
the yield and composition of 


Mold and yeast counts and their 
relation to the composition of 


NEAL, W. M., Ecxuzs, C. H., 
and Guuuicxson, T. W. Main- 
tenance requirements for calves 
tested by live weight methods.. 431 
Netson, J. D., and Kvwaysi, 
Georces. Increasing the yield 
of cheese by the addition of cal- 
cium chloride to milk........... 
Nissen, B. H., and Hunziker, O. 
F. Lactose solubility and lac- 
tose crystal formation. II. 
Lactose crystal formation....... 
Nitrogen, The non-protein, in cer- 
tain dairy rations and the parti- 
tion of nitrogen in the urine pro- 
Non-protein nitrogen in certain 
dairy rations and the partition 
of nitrogen in the urine produced 
400 


PALMER, L. S., Ecxuzs, C. H., 
and Becker, R. B. Effect of 
mineral deficiency on the yield 
and composition of cow’s milk.. 
Parrirtt, E. H., Sprrzer, Gzo., and 
Eprie, W. F. A study of the 
proteolytic action of certain 
specific organisms on milk pro- 
teins in milk and synthetic 
15 
Pasteurization temperature, The 
effect of the, on individual germs 


... 160 
Murray, J. Avan. Adulteration ee 
| 
‘Milk, Synthetic,’’ as a basis for 
| 


550 INDEX 


Prerersen, Wm. E. Further in- 
vestigations with adulterating 
sulphuric acid so as to increase 
Babcock test readings.......... 261 

PreTerRsEN, WM. E. The immediate 
influence of feeds upon the quan- 
tity and quality of cow’s milk. 

I. The effect of ground flax..... 70 

Prrerson, E. E., and BucHanan, 
J.H. Buffers of milk and buffer 


A.W. A volume weight 
study of ice cream.............. 232 


Photographic method for obtain- 
ing accurate measurements of 


Price, Waurer V. A graphical 
method of proportioning and 
standardizing ice cream mixes.. 292 

Priczs, Wattrer V. A method of 
interpreting the scores of judges 
of dairy products............... 41 

Prics, Water V. Cheddar 
cheese from pasteurized milk... 155 

Price, W. V. Concerning the ad- 
dition of calcium chloride to 
milk for cheese making......... 373 

Prics, Water V. Graphical 
standardization of condensed 


Prics, Watrer V., and Hocs- 
STRASSER, WALTER. Camembert 
cheese from pasteurized milk... 448 

Proteolytic action of certain spe- 
cific organisms on milk proteins 
in milk and synthetic butter, A 

Prucna, M. J., and Brannon, J. 

M. The effect of the pasteuriza- 
tion temperature on individual 
germs found in milk............ 263 


RELATION of conformation and 
anatomy of the dairy cow to her 
milk and butterfat producing 
capacity, udder capacity and 
1 
Royer, K. M., and Sommer, H. H. 


SAPONIFICATION of butterfat 
for determining the Reichert 
Meiss! number, A method for 


Suarp, Pau. Francis, WHITAKER, 
and SHERMAN, J. M. 
Effect of temperature on the 
viscosity of skimmilk........... 361 

Suerman, J. M., WaiTaker, Ran- 
DALL, and SHarp, Pau FRANcIs. 
Effect of temperature on the 
viscosity of skimmilk........... 361 

Skimmilk, The effect of heat treat- 
ment of, upon the baking quality 
of the evaporated and dried 


335 
Skimmilk, The effect of tempera- 

ture on the viscosity of......... 361 
Soft cheese investigations......... 309 


Sommer, H. H., and Roymr, K. M. 
The cream plug. Its causes and 


Spritzer, Geo., Parritt, E.H., and 
Erriz, W. F. A study of the 
proteolytic action of certain 
specific organisms on milk pro- 
teins in milk and synthetic 
15 

Spirzer, Georee, and W. 

F. A method for the saponifica- 
tion of butterfat for determining 
the Reichert Meissl number. ... 193 

STEINBARGER, C., GREEN- 

BANK, GEORGE R., Deysuer, E. 
F., and Hoim, Georce E. The 
effect of heat treatment of skim- 
milk upon the baking quality of 
the evaporated and _ dried 


Summer meeting of the American 
Dairy Science Association, An- 
190 

Sunlight, The relation of, to the 
growth and development of 


i 
| 
The cream plug. Its causes and 

{ 


INDEX 551 


Swett, W. W. Relation of con- 
formation and anatomy of the 
dairy cow to her milk and butter- 
fat producing capacity. Udder 
capacity and milk secretion..... 1 

Swiss cheese, The use of various 
forms of oxygen in the treatment 


of abnormal fermentation in.... 53 
“Synthetic milk’’ as a basis for 
195 


'TURNBOW, G. D., and Miter, 
F. W. The rdle of gelatin in 
202 
Turner, C. W. A comparison 
of Guernsey sires. III. Based 
upon the average persistency of 
fat secretion during the lactation 
479 
Turner, C. W. Persistency of 
fat secretion during the lacta- 
tion period as affected by age... 95 
UDDER capacity and milk se- 


VARIATIONS in the susceptibil- 
ity of the fat in dry whole milks 

to oxidation when stored at 
various temperatures and in 


various atmospheres............ 33 
‘“Viscolized’’ milk and its de- 

501 
Viscosity of skimmilk, Effect of 

temperature on the............. 361 


ARREN, Dona.p H., MaTHe- 
son, K. J., and Borrr, A. J. 
The use of various forms of oxy- 


gen in the treatment of abnormal 


fermentation in Swiss cheese.... 53 
Water ice, The separation of cane 
219 


Watson, D., and 
Auan. Some observations on 
the freezing points of various 


Wuitaker, RANDALL, SHERMAN, 
J.M., and Suarp, Francis. 
Effect of temperature on the vis- 
cosity of skimmilk.............. 361 

Waite, G. C., and Conne.ty, R. 

G. A mechanical device for in- 
creasing the accuracy in the feed- 


573 
Wuirtier, E O. and Benton, 
Anne G. The formation of acid 
in milk by heating.............. 126 
Wuirtier, E. O., and Benton, 
Anne G. The rate of acid pro- 
duction in heated milk.......... 343 
Woopwarp, T. E. Influence of 
two planes of feeding and care 
upon milk production........... 283 
Wricat, P. A., Hotm, George E., 
and GREENBANK, GeorGE R. 
Variations in the susceptibility 
of the fat in dry whole milks to 
oxidation when stored at various 
temperatures and in various 
33 


EASTS in dairy products, 

Studies on. II. General group- 
ing of the more numerous types. 50 

Yeasts common in milk and cream, 


= 
| 
| 
| i 
{ 


| 
' 


JOURNAL 


OF 


DAIRY SCIENCE 


VOLUME X 
JANUARY, 1927, to NOVEMBER, 1927 


1927 
THE WILLIAMS & WILKINS COMPANY 
BALTIMORE, U. S. A. 


| 3 
{ 
} 
} 


\ 
i 


EDITORIAL BOARD 


J. H. FRANDSEN, Editor 
Amherst, Massachusetts 


ASSOCIATE EDITORS 


F. W. BousKa H. A. Harpine T. R. Prete 
Chicago, Ill. Detroit, Mich. Washington, D. C. 
A. A. BorLAND S. H. Harvey O. E. Reep 
‘ State College, Pa. College Park, Md. East Lansing, Mich, 
C. H. O. F. Hunziker C. L. RoapHovusEe 
St. Paul, Minn. Chicago, Ill. Davis, Calif. 
R. C. FisHer H. H. Ki.pee L. A. Rogers 
Cincinnati, Ohio. Ames, lowa Washington, D. C. 
J. B. Frres H. F. JupxK1ns H. A. Russe 
Manhattan, Kans. Springfield, Mass. Urbana, Ill. 
J. A. GAMBLE M. Mortensen Ivan C. WELD 
Baltimore, Md. Ames, Iowa Washington, D. C. 
E. 8S. Gururie LeRoy S. PALMER G. C. Waite 
Ithaca, N. Y. St. Paul, Minn. Storrs, Conn. 


All correspondence regarding articles should be directed to J. H. Frandsen, 
Editor, Amherst, Massachusetts. 

All correspondence regarding advertising should be directed to the Publishers, 
The Williams & Wilkins Company, Baltimore, Md. 


i 


} 
| 
{ 


CONTENTS 


JANUARY. Nol 


Relation of Conformation and Anatomy of the Dairy Cow to Her Milk and 
Butterfat Producing Capacity. Udder Capacity and Milk Secretion. 


A Study of the Proteolytic Action of Certain Specific Organisms on Milk 
Proteins in Milk and Synthetic Butter. Geo. Spitzer, E. H. Parfitt and 


Variations in the Susceptibility of the Fat in Dry Whole Milks to Oxidation 
When Stored at Various Temperatures and in Various Atmospheres. 


George E. Holm, P. A. Wright and George R. Greenbank.............. 33 
A Method of Interpreting the Scores of Judges of Dairy Products. Walter 
A Photographic Method for Obtaining Accurate Measurements of Animals 
Studies on Yeasts in Dairy Products. II. General Grouping of the More 
Numerous Types. W. A. Cordes and B. W. Hammer.................. 50 


The Use of Various Forms of Oxygen in the Treatment of Abnormal Fer- 
mentation in Swiss Cheese. K. J. Matheson, A. J. Boyer and Donald H. 


The Immediate Influence of Feeds Upon the Quantity and Quality of Cow’s 

Milk. I. The Effect of Ground Flax. Wm. E. Petersen............... 70 


MARCH. No. 2 
The Relation of Sunlight to the Growth and Development of Calves. T. W. 


Persistency of Fat Secretion During the Lactation Period as Affected by Age 

A New Method of Manufacturing Cream Cheese of the Neufchatel Type 

Milk Yield in Relation to Recurrence of Conception. W. L. Gaines........ 117 
The Formation of Acid in Milk by Heating. E. O. Whittier and Anne G. 

Lactose Solubility and Lactose Crystal Formation. II. Lactose Crystal 

Formation. O. F. Hunziker and B. H. Nissen......................... 139 
Cheddar Cheese from Pasteurized Milk. Walter V. Price.................. 155 
Effect of Mineral Deficiency on the Yield and Composition of Cow’s Milk. R. 

Proceedings of the Annual Meeting of the American Dairy Science Association. 176 


} 
W. W. Swett.... 
W. F. Epple....... 
Vv 
| 


vi CONTENTS 


MAY. No. 3 
A Method for the Saponification of Butter Fat for Determining the Reichert 
Meissl Number. George Spitzer and W. F. Epple..................... 193 
“Synthetic Milk” as a Basis for Research. W. Mansfield Clark............ 195 


The Réle of Gelatin in Ice Cream. G. D. Turnbow and F. W. Milner. . ... 202 
Studies on Yeasts in Dairy Products. III. The Pink Yeasts Common in Milk 


and Cream. W. A. Cordes and B. W. Hammer........................ 210 
Separation of Cane Sugar from Water Ice. Alan Leighton................. 219 
Buffers of Milk and Buffer Value. J. H. Buchanan and E. E. Peterson.... 224 
A Volume Weight Study of Ice Cream. A. W. Phillips.................... 232 
A Statistical Study of Creamery Operation. E. 8S. Guthrie................ 250 
Further Investigations with Adulterating Sulphuric Acid so as to Increase 

Babcock Test Reading. Wm. E. Petersen....................2eceeeees 261 
The Effect of the Pasteurization Temperature on Individual Germs Found in 

A Study of Methods for Bacterial Analyses of Market Milk. Leslie H. 

JULY. No. 4 
Influence of Two Planes of Feeding and Care upon Milk Production. T. E. 

A Graphical Method of Proportioning and Standardizing Ice Cream Mixes. 


On the Calculation of the Freezing Point of Ice-Cream Mixes and of the 
Quantities of Ice Separated during the Freezing Process. Alan Leighton. 300 


Soft Cheese Investigations. Julius Charles Marquardt.................... 309 
Some Observations on the Freezing Points of Various Cheeses. Paul D. Wat- 


The Effect of Heat Treatment of Skimmilk upon the Baking Quality of the 
Evaporated and Dried Products. George R. Greenbank, Mabel C. 


Steinbarger, E. F. Deysher and George E. Holm....................... 335 
The Rate of Acid Production in Heated Milk. E. O. Whittier and Anne G. 

Inheritance of Butterfat Percentage in Jersey Cows. Lynn Copeland...... 344 
Some Observations on the Freezing Point of Cream and Its Use in Detecting 

Effect of Temperature on the Viscosity of Skimmilk. Randall Whitaker, 


SEPTEMBER. No. 5 


Concerning the Addition of Calcium Chloride to Milk for Cheese Making. 

Graphical Standardization of Condensed Milk Products. Walter V. Price. 377 
Mold and Yeast Counts and Their Reiation to the Composition of Butter. H. 


Increasing the Yield of Cheese by the Addition of Calcium Chloride to Milk. 


| 


CONTENTS Vii 


The Non-Protein Nitrogen in Certain Dairy Rations and the Partition of 


Nitrogen in the Urine Produced Thereon. W. E. Krauss.............. 400 
The Cream Plug. Its Causes and Prevention. H. H. Sommer and K. M. 

Maintenance Requirements for Calves Tested by Live Weight Methods. C. 

A Study of ‘Flaky’ Milk. F. S. Jones and Ralph B. Little............... 439 
Camembert Cheese from Pasteurized Milk. Walter Hochstrasser and Walter 

Bacteriological Methods of Examining Ice Cream.......................... 460 


NOVEMBER. No. 6 


A Comparison of Guernsey Sires. III. Based Upon the Average Persist- 
ency of Fat Secretion During the Lactation of the Daughters. C. W. 


“‘Viscolized’”’ Milk and Its Detection. F. J. Doan......................... 501 
A Mechanical Device for Increasing the Accuracy in the Feeding of Hay to 

Experimental Animals. R. G. Connelly and G. C. White.............. 513 
Further Observations in Eliminating the Toxicity of Cottonseed Meal. Wil- 


Proceedings of the Annual Meeting of the American Dairy Science As- 


| 
| 
| 
| | 


¢ 
a 
| 
{ 


JOURNAL OF DAIRY SCIENCE 


Precision Pasteurization 
Is Here 


To the scientist, the word “precision” has a defi- 
nite meaning. 

Applied to milk pasteurization, it would mean 
exactness—close adherence to standard conditions— 
as to those factors which determine certainty of 
treatment and the safety (and quality) of the 
product. 

In our latest milk pasteurizing equipment we 
have taken a long step toward adapting the preci- 
sion of the laboratory to the practical needs of the 
milk plant. 

It consists of a new type heater with built-in 
temperature regulator, guaranteed to regulate with- 
in limits less than 1°F. and new type valveless, 
positive holder in which milk is held under correct 
conditions as to time and temperature. 

Its performance warrants the name we have 
given it—Precision Pasteurizing Apparatus. 

Write for further particulars. 


THE CREAMERY PACKAGE MFG. COMPANY 
1244 W. Washington Blvd. Chicago, IIl. 


Sales Branches in Principal Cities 


DAIRY - PRODUCTS - PLANT - EQUIPMENT 


Your advertisement is being read in every State and in 25 Foreign Countries 
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By SELMAN A. WAKSMAN, Pu.D., New Jersey Experiment Station 
and Wiiaurt C. Davison, M.D., Johns Hopkins Hospital 


One of the most detailed and comprehensive studies of Enzymes so far 
attempted. 

Contains methods for preparation, purification and preservation and deter- 
mination of the Enzymes of the human and animal body, plants, seeds, and 
microorganisms. Classifies the Enzymes upon the basis of the substances upon 
which they act; outlines chemical and physical properties governing activity 
and secretion; discusses the role of enzymes in biological processes; compiles 
applications of enzymes in industry and ciinical medicine. 

No physician or scientific research worker can really afford to be without 
this book in his personal library. It is likely to serve as the authentic text on 
Enzymes for a number of years to come. 


Cloth 6x9 1500 references 
PRICE $5.50 | 
THE WILLIAMS & WILKINS COMPANY 


Publishers of Scientific Books and Periodicals 
BALTIMORE, A. 


LACTOBACILLUS ACIDOPHILUS 


By NICHOLAS KOPELOFF, PH.D. 


Associate in Bacteriology Psychiatric Institute, 
Ward's Island, New York. 


Since Metchnikoff’s work on sour milk therapy, the most important advance is the 
development of lactobacillus acidophilus. However, clinical observations have not 
been recorded as rapidly as experimental work in this field and the present book is 
an attempt to record clinical results in quantitative terms. 

The author is best qualified to write with authority on the subject because of the 
rather exhaustive clinical experimental work he has conducted. His conclusions and 
recommendations with regard to the applications of lactobacillus acidophilus in con- 
stipation and in other intestinal disorders have unusual value for the practicing 
physician, the dietitian, the bacteriologist, and the clinician. 


Cloth, gold stamped 50 tables Bibliography 
Price, $5.00 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, U.S. A. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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OVER 60% 


of the causes of odors, and spoilage of cream and milk, is dirt 
and foreign matter which enter through improperly cleaned 
pails, cans, and dairy equipment. 

This statement of a dairy authority explains why increasing 
numbers of Dairymen, Creamerymen, and Cheesemakers prefer 


Cleanses. 


for all their equipment and plant cleaning. 

Their experience with Wyandotte Dairyman’s Cleaner and 
Cleanser, extending in many cases over twenty-five years, is 
proving that the superior cleaning quality of this cleaner, com- 
bined with its unusual rinsing properties, is the dairyman’s 
most dependable insurance against preventable profit losses. 


Ask your supply man for 
“WYANDOTTE” 


Are you using Wyandotte C.A.S. 
(Cream Acidity Standardizer) 
for standardizing the acidity of 
your cream? 


Tue J.B. Forp Company Sole Mfrs. | Wyandotte, Mich. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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A practical, advanced text for students, teachers and dairy 


cattle breeders 
Manual of 


DAIRY CATTLE BREEDING 


By JOHN W. GOWEN, Ph.D. 


Maine Agricultural Experiment Station 
Author of MILK SECRETION 


Students ready for their junior or senior year in animal breeding have hitherto 
been handicapped through lack of a suitable, sufficiently advanced text for use as a 
laboratory manual, In DAIRY CATTLE BREEDING, Dr. Gowen has supplied 
that deficiency in a remarkably practical and efficient manner. Students and 
teachers at the Maine Agricultural Experiment Station using the exercises and 
references of this manual, and Milk Secretion as an accompanying lecture course, 
have been enabled to accomplish a very thorough course in less than the usual 
time required. 

A grounding in the elements of biology, including pure genetics, cytology, and 
the mathematics of statistics is necessary in order to get the full value from this 
book. Outside reading of books listed in the Manual will aid materially those 
without this training. The usable form sheets, outlined exercises, and complete 
references add greatly to the practical value of this Manual. Of great value and 
help to practical breeders. 


Bound in Cloth Gold Stamped $3.00 


Other Books for Dairy Husbandry Men 


Meat and Dairy Hygiene 
Horace S. Eakins, Captain, V.C., Medical 
Dept. U. S. Army. 647 Pages. Full of practi- 
cal directions and instructions. Abundantly 
Illustrated. 
PRICE $6.50 


Milk Secretion 


Joun W. Gowen, Px.D. Authoritative and 
practical. Shows how breeding can increase 
milk yield. Used successfully in the class room 
400 pages. 

PRICE $4.50 


Tubercle Bacillus Infection and 
Tuberculosis in Man and Animals 


ALBERT CALMETTE, Associate Director of the 
Pasteur Institute, Paris. “The most complete, 
explicit, and recent presentation of the funda- 
mentals governing the development of tubercu- 
losis in man and animals.” 714 pages, 25 full 
page color plates, 31 figures. 


PRICE $8.00 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, MARYLAND 
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The Devils of Destruc 


have met their master. 


N the manufacture of Babcock Test Bot- 
tles, strains are introduced in various 
places due to the heating and cooling thru 
which the bottles pass. These strains are 
invisible to the naked eye, but they are 
points of vital interest where breakage 
usually occurs. If these strains exist, then 
when the Heat Devils of Destruction 
created by the hot curdle of sulphuric acid 
and cream) cause the glass to expand, the 
bortle will break. 


These strains are completely eliminated 
from the Kimble New Process Bottle by 
a special re-annealing process after all the 
usual manufacturing operations are com- 
pléfed. This re-annealing process gives 
Kimble Bottles unusual properties to resist 
mechanical and heat shocks 

For Assurance of a bottle which completely 
“Masters” the Devils of Destruction, specify 
Kimble Brand 


The Visible Guarantee of /nvisible Quality 


KIMBLE GLASS COMPANY, VINELAND, N.J., New York. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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“Let’s do all the business we can honestly, have all the fun we can 


reasonably, do all the good we can willingly and save our digestion by 


thinking pleasantly.” 
We honestly believe that our 


KVP GENUINE VEGETABLE PARCHMENT 
is the best paper made for the wrapping of your packages, and this 


without boasting. 


We get a int of fun out cf our paper business because we are doing 
good by making it and selling it, and our digestion is alway in good 
working order because we think well of everybody. 


KALAMAZOO VEGETABLE PARCHMENT C0. 


KALAMAZOO, MICHIGAN 


Wagner’s Precision Milk and Cream Test Bottles 
with Indestructible Black Graduation, guar- 
anteed not to decolorize; eye strain is practically 
eliminated, thereby insuring accuracy, efficiency, 
and contented opera- 
tors; the easy 
gives a sense of secure- 
ness to the operator, it 
fortifies him against un- 
just claims; it makes 
indian and rereading 
unnecessary; saving 
time and wages. 
Some of the testimonials 
received, read: 
“The Wagner Test Bottles with 
Indestructible Black Gradua- 
tion are worth their weight in 
gold.” 
Order from us or your 
jobber. 


The Wagner Glass Works 
ESTABLISHED 1887 
Manufacturers and Inventors 


fo he eng 


695-697 E. 132nd St. 
New York, N. Y. 
U.S.A. 


MARSCHALL 
RENNET COLOR 


Made in the largest and best equipped 
Rennet factory in America! 


THE MARSCHALL DAIRY LABORATORY 


MADISON. WISCONSIN 


Weather Proverbs and Paradoxes 


By J. Humpnreys, Px.D. 
U. S. Weather Bureau 


Are the familiar old weather proverbs based on 
facts or superstition? This bosk separates the 
true from the false and gives interesting scientific 
explamations of Nature’s signs and ——_ 
Well worth reading and study for those w 
would be “weather wise.” jell i 
Bound in cloth. 


Price $1.50 


THE WILLIAMS & WILKINS COMPANY 
Baltimore, Md. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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PRINCIPLES 
OF SOIL MICROBIOLOGY 


By SELMAN A. WAKSMAN 
Associate Professor of Soil Microbiology, Rutgers College, 
and Microbiologist of the New Jersey A gricul- 
tural Experiment Station 


Dr. Waksman’s book is the first really comprehensive text book on 
the subject to be published in the English language and the most exhaus- 
tive ever published in any language. 


Special Features Include: 


Occurrence and distribution of microorganisms in the soil; methods 
of isolation, cultivation; physiological activities. 


Chemical processes induced and their influence upon plant growth. 
Decomposition of celluloses, proteins, lignins, etc. 


A study of soil as a medium for pathogenic organisms causing plant 
and animal diseases. 


Of interest to soil microbiologists, chemists, physiologists, bacteri- 
ologists, agronomists, scientific farmers, foresters. 

PRINCIPLES OF Sort Microsroxocy is one of those occasional books 
of such wide and general usefulness that everyone who has the least 
interest in the subject should own a copy. Libraries and laboratories 
should have several copies. 


Blue silk Gold stamped 897 pages Illustrations 


Subject and Author Index 


Price, $10.00 


Send your order to: 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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The late H. W. Conn 
and 
Haroup J. Conn 


Soil Bacteriologist, New York 

Agricultural Experiment Station 

Chairman, Commission on the 

Standardization of Biological 
Stains 


Second Edition 
Third Printing 
AN INTRODUCTORY TEXT 


Cloth 6x9 449 pages 
59 Illustrations 
Indexed 


$4.00 


Adopted by more than 60 
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Twenty Years Ago It Was 


“THE COMING BREED” 


and it’s still coming 


Ask for 
“The Story of the Guernsey’”’ 


THE AMERICAN GUERNSEY CATTLE 
CLUB 


5 Grove St. Peterboro, N. H. 


Food Infections 
and Food Intoxications 


By Samuel Reed Damon, School 
of Hygiene and Public Health, 
Johns Hopkins University. 

The first study since 1920 of food 
infections and intoxications, and 
the most complete yet made. 


Discusses all phases of etiology, 
symptomatology, diagnosis, treat- 
and prophylaxis. 

Valuable to the physician, public 
health worker, nutrition expert, 
and many others. 


Authoritative, but non-technical. 


Price $4.00 
The Williams & Wilkins Company 
Mt. Royal and Guilford Aves. Baltimore, Md. 


Chart taken from Recording Thermometer that the 
Mojonnier Culture Controller maintained a 
temperature of 68° F. for 15 hours. 


Uniform ‘Temperatures 


are an absolute necessity in many op- 
erations in the dairy laboratory. It 
has repeatedly been demonstrated 
that cultures for butter, buttermilk, 
cheese and Bulgaricus and Acidoph- 
ilus milk, propagated in a 


Culture Controller 


are more vigorous and uniform, insur- 

ing a quality product at all times. 
e in four models to suit any 

needs. 

Write for descriptive literature. 


MILK ENGINEERS 


4601 West Ohio St. Chicago, Ill. 


One of the 4 models of 
Mojonnier Culture Controllers. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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A useful new book for Chemists and Students 


A Pinscunciad 
CHEMICAL FORMULA SPELLER 
and 
CONTEST GUIDE | 


By C. ALFRED JACOBSON 
Professor of Cheesistry, Weet Virginia University \ 


An increasing number of educational institutions. are. finding the 
chemical.spelling contest one of the best means of familiarizing students 
with chemical formulas. 

The method issimple. For example, Barium Sulfate is pronounced. 
The reply is BaSQ,, Thus the student leams to associate formula with 
name. 


The need for an adequate text/has prompted the author to offer this 
book which is-the result of years of experience in conducting these 
contests. 

The: names: and formulas of 2850 of the important: inorganic com- 
pounds, more than 1000 of the more common organic compounds, and 
300 minerals are included. The book also includes-1554-questions and 
answers covering typical chemical reactions of all of the chemically 
active elements, the anc-vers expressed in the form of balanced equations. 

Diacritical markings are utilized as an.aid in standardizing pronunci- 
ation. Simplified spelling is used—for-example, “sulfo” isegiven rather 
than “sulpho.” Every teacher‘of chemistry deplores:the lack of stand- 
ardization in the matter of spelling: and’ pronunciation of the names 
of chemical compounds. The wide-spread use of this text will overcome 
this»condition.. 

285 pages. 6x9, Cloth bound, 


PRICE 
Special price of $3.00.0n ten or more beoks 


ORDER FROM THE PUBLISHERS 


THE. WILLIAMS. & WILKINS COMPANY 
Publishers of Scientific Books, and’ Periodicals 
Baltimore, Maryland 
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Butter makers 
agree that there is. 
no wrapper equal 
to: genuine Vege- 
‘table Parchment 
for protecting the 
cherished délicacy 
and purity of their 


Bxtract is prepared to a having, reaction of 
appiomimately pH 6.6. 
optone, in, solution, requites no filtration or adjustment of resection... 
a madily available nutriment for bacteria. 
these paoducts:are approved for use in the new edition of “‘Standandi Methods 
of Milk Analysis.” Comparative results, the criterion of examinations are best 
assured by the-gse ofthese approved products. 
DIGESTIVE PERMENTS COMPANY 
DETROIT, MICHIGAN, U.S; A.: 
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